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_c::;;"'"erlebih dahulu saya m('ngucapkan tahnlah d i at.-.s 
(d./ penea:bitan Oulel.in Sen.gs}aril Y::asiliti Jal;m in i yang 
j\dung h li diterbitkan ol<~h Cawa ngan Si!nggara Fasiliti 
jalan, Saya melih,,l peoerbitan Ouleti n ini ad11Jah ba~; i 
mcny<:barkoH't m~klum~t, tncmbcri pcngctahw.tn tambahru\ 
d., Ja m b ida ng pEmye nggaraa n ja la n, stbo~g ;.ti SuJl\b<'r 
in(onnilli dnn \>(lgi memaparkan aktiv1ti CawangAn ini 
d.-.lam pcngut\tSan asel (asilili jaht l\ khus \•snya kepada 
s1~mua }"a rga JKR. 

Saya in g ln me nga mbi1 kese m patan d i s ini un tuk 
.ne ngutal'a kan islt pcogurusa) \ ase\ fas iJ itf jalan. S~ya 
bf.1'pendapat kita scharu:snya menggu•'tak<H~ pcnde-katao 

b aru d.-. Jam car" k.ita LUC"j\gamalkcU\ pensurusan aset tetse but . Apa yang 1>aya 
mak~udkan d1 s ln i iaJah k ita ~clc"'a r.\1SJ\ya pedu J\\<'Ogena~ pasti h "sH dan iJ·np"k 
pe~gt•tus.m.-. aset yt'lng d tamal k5n. Pn)ses dan m ekaniS:rntl yang lcl\gkap pcrlu d iscd iakal\. 
SciM;'lS dengan ini, CtlwangaJl ini telah pun menyediaka n 'SUmdfml Opaati,•g. Pt(}tt~d,(r'q 
bagi pengurus;nl asct. fi)s ilili jnlan. Di samp.lJ'\g i ltl., C.j\W(H\g<~·m !•li WS•' $edang dfllam 
proses nw nyed iakan Manual Scnggara, mengk<"~ji s cmula Al'ahan Tekl\lk berkenaan 
Jampu isya1·at, pe.rabu t jalan d .,.n ~ebagainya. Dal<~m hal i n i juga, k it<l perlu SC1'\tl~sa 
menerapkan aspek k\ti.lliti dalam k<"rj" p~nyc"g&i\.l'Qa.J\ rttti.o dan berl<a1.a.. J(jt.:1 li.d,ak 
seht~ru~nya lupa bagi memberi fumpuan kcp<•d" ~sLRi' i~itu sampilh, long.kang. nunpul 
d olO itJ:"WI.JCtion. Saya p e,r<:aya kesemua ini Jx>ieh tercapa~ dengan mtmyedic1kan ~Exception 
Rl!porf kc <'! las asN (asilili d.-.1;11)\ kotidor jalao. 

n.1gi rnema~tikart prins ip pcugurUSi.lr\ ~~scl dicapai, kol\sep pengun•s;.'ln projek relab 
<litera:pkan d ala m penyengga raan a:sct fasiHti ja hu\, .nclipu ti ll'li:hnioJJ, Jlianuittg, 
E.:t·ec":ion, M.onitoriug & Control, "Evaruaiicm dan Feedbtlck. 

lvfen>•<mlu~t tc ma bagi pcW('I'bitan Bul('tin kaH ini j_aitu PengunJsan ·rrafik Di T~pak 
l;iJ.\a, saya berpe ndapat seJaku CuModiatt of Road:), .-.dal"h Jl\('1\jadi tanggungjonvab 
C;"~Will'lg<l.n ini bag i .memastikan raogkaian ja1an ray.a di negara ini s('nti~,sa beradc~ 
dalam k<:tld<'lan sclamat da,t\ sclcs;'l. Jni t('t masuk ~pek keselamatan ke atas pengg:u,na 
jalanraya dan juga peke~ja sernasa berada dl ta pak .bina. ?-.·td" lui peJaks;.'lnMn audi.t 
S('<'al'<"l bene-ws al\ ke atas Pe la;n Pengurusan "Trilfi k d i ta pak bin<'l, say~ pe-r<'aya kihl 
dapa t mengcnal pasti kelelllah;.'ln dan menyarankan pen~mbahbaikan d~lri semasa ke 
semasa. Buday<'! k(.:.sclamcttan sc•,•mjaroyQ dipupul< dan tid~tk boJeh d jpomdang ~me h. 

Ak hi.r kata, adalah me njad i har••P•'n say" agar Bulctii\ ini <la pat m.;om!>eri m"n{oh't 
k<"pa<l-a tu;:~n-lu;.'ln semua. Sel(tma t m~mba<;a . 

l<. f).-. SA FRY KAMAL BJ. AHMAD 
Pcngarah 
Cawangan Senggara fas,iliti J~la.n 
lbu Pej<.1bat j KR Mal~yshl 
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Peranan & Fungsi 

Cawanga11 Senggara Fasiliti Jalan 
Peranan & Fungsi 
Pengenalan 

Sclaku ''l'e(tlilik Jalanraya·· ( l<otul Custody),objcktif u t(\ frla 

Ca\va,,gan ad a lah u ntuk mcmastikan fa:;ili ti jalan d ;l lam 
koridor jalan Persekutu:tn scr'lt ia~tl berada d a lam kcnd<Hm 

S4?lmnat dan andal (rerit,blc). RangkaiJ J) jn l(ln pE>rlu disenggara 
bagl mengoplimakf"ll) .kos masa perjala naJ) (time costs) dan kos 
kendalian kc ndcr!l;)n (i.Jchic:le operafing costs). Bagi merealisasi 
dan m~ncapai ohjl':kli.f strategi u tama C<lw<mgan agar lcbi h 
kos l!fektif, am<~ Ia '' pt~ngunumn aset yang me•,yt>luruh (total 
tl:;$ri mwwgemenl pmcricr:$) t~_>lah div·l ujudkan . 

Pengurusan asct mcnwrluk~m maklumat yt~ng tepat dan 
d ik<~masldni berh ubung d('Jl gan preslasi, kcpeduan dan 
knpasiti struktu r scm ua iflfrastruktur jalan d (l n jmnba t<m 
h~nnasuk ~emua <1sct yang bl!rada daJ<1m ko:idor ja lan . lni 
b~~rrnakna ke:•adaan jala n (l{'ln struktur d ari scgi. ke::;(:'lanlat<m 
hcJ'Id;) k lah dipast ika n; pcng urusan t rafik yang sempu rn~.,. 
scmasa p(:'laksanaan projck th.E'n.cliktar~f jaliln d:m "struciura! 
inh?grity" cer un ::;ent ias.a d alflm kE'<li.l<mn terba ik ta npa bt>rJaku 
seba l'ang kcmu ngkinan yang bole h menghal~1ng p(:.rj;llanan 
penggunfl jahm raya. 

Knjia n da n pemcriksafln yang k~rap bcrn'lu la dMip<lda 
proses pem binaan schi ngg;l l(lh kepada pcnycnl hil1.1 dan 
sch~,·usnya pen taulia han adt'llah d ipertukan bagi mcmastika n 
kcadaan Sl':'rta pe rkhid mah'lll. secanl bertc rusa r'l dapa t dibe ri 
olch fasiliti jaJan tcrst~buL Peng u rus,·m ~"~se t mcran.gkumi d i 
anb)(;mya a~pek-~1spck berikt.•t: 

i. lvl e ngambil ki nl p(:'ngurusan maklumat d<l ta t izi ka l 
geometri jala n, ceru n dan j~1mbat~1n . 

ii. .ME'ngam b i1 ki ffl s istE'm pe ng u r u sa n pavemen d a n 
jambatan tcrhadap k.ead <lan t iz.ikal dan nvwjalankan 
penilaian tckJ'Iikal d<m t-konomik tc dlfldap aset tersebu t. 

m. Menjalanka n pe.t\yengga raan se<"'ara bt>rk<lla y a ng 
berjadual dan hcrti•'ld ilk secara "res:um$ivc" . 

Strategi Penyenggaraan 
Sh·ategi pcngunJS<ln fasiJiti jala,, m~merluk<u1 pe nubuha11 siste •n 
penyengga raan )'t:lng opt.ima bagi mcnilfli polisi penyengg<lrfl (lf\ 
dan kesan· kCSfl rl k e <l tas keros aka n pavemen dan kos 
penyengg~1raarL Pe n.iJaian la in mc •lgc:unbi lkjr<l isu-isu sepc:l'li kos 
kemalang<ln ja laoiaya dan alam sckitar (t;-rJticlcemission). 

Menggunakan prin~ip pengurusan <t::i~t yang bcr.scptH.Iu, 
tanggu ngjawab Cawangan ini adalah u n tuk md fl ksn•,akc:m 
peng urusan pendaftaran tasiliti scrta menjalankan OJ>l)rasi d.cm 
penyenggaraflJ'I. Di sam ping itu, C1.'-".:<mgan ini jug i1 rnernberi 
perkhidmatan pexundingan pcnycnggaraan serta m~ncruskan 
pembangu nnn kepakaran kcjuru lcraan senggara fas ilit-i j<~lan. 
Ivlengapli kasik:m prinsip pcngw·us;)fl projek.. pcnycngg:rr<J<'ltl 
fclSiliti menjalankan akit iviti mengikul kitarcm penyenggaraa(l 
jal;m y.:mg dilun;u kkan d i Rajilh 1.0. h'lny<• xnelipuli pc1·kar;1 
beriku t: 

i. luitid lio u: P~ringk~1 t in i hcnnul<l deng~1 1'1 p<'ncH(lpan 
p o lisi pen yt-nggar aa11; penyE>diaan maklt11n at da n 
invcniori jahm. 

ii. PIMm iug: K~v.rangan ya•'S n1Cnntku pi mcl.1l u i sist.~m 
dan p •·oscs kt:-u tamaan (prim·iti$Mion), penetap.:~n piaw<tian 
dm1 proscdu r. 

iii. Exf!cutiou: MenE'tapkan program dan melaksanakan 
ke rja penycngganum secara bcrkM;1 dan "''respou:;itJe'', 
menetapkan piav .. ,aian dan proscdt.•x u ntu k diama1ki1n. 

iv. l\1.ouito riug &· Con trol: Me1'1gadak an sistem da '' 
meka nisrna rn;)klmnan nlela lu i l<lpOn\n buhman d<ul sctiap 
suku tnhu ,, di1 1'1 pt'ngauditan. 

v. Ez.•aluatim t: Mc lakuk<m pernil l'llau:m dan pt>nilaian. 

ROAD MAINTENAN C t: CYCLE 

E~CuYoON 

·0>1-• 
"'"""" D>Uo (Q'IWI!M ..... -.. ,. 
~ .. .,.~ ..... 

" Ut~juh 1.0: Kitaratt 11euylmggaman jlllatt. 

Pengurusan Pentadbiran & Kewangan 
Pc ,·ana'' u nit i ni nd a1ah merangka d an mcnggubal poJis i­
p ol is i pentadbi ra n d a r\ kewangan Ja la r' Perseku tu an 
te rmast.•k mengawa l pcrbelanjaan Bcl.1nja Mengurus ll27 
bagi }<'llan P~r~ekutuan scluruh negara . 

Peranan ini tcrmasu klah yang dila ksanf1k.an p rograrn 
pcnyl)nggaraan y~1ng cfcktif bagi 22 program peuyengga ra~1n 
ya•'S herjumlah R?vf120 jut<\ yang dil~1ksana o lt:h JKR Negcri 
da n Daerah. t-.·telaks~1nakan progran1 pcnyc''83<'mwn ru tin ke 
atas 12,000 km )alan Pcrscku tuan yang bt~rju ml()h. Rlv1320 jut • .,. 
ole h tign syarikat konscsi pcnyenggara<~n Jala,, Perseku tua n 
yang d il:mtik, serta program pemu lih a n j<1la'' be~'juml<lh 600 
km dcngan nila i kos RM508 ju ta (lih a t Jadual l .O}. 
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Peranan & Fungsi 
BlL llUTIRAl\i JUMLAt-J (RM) 

l T<ONSESI 333,80·1,021.00 

2 .PROGRAM T<HAS )Kl{ NEGERI 114,000,000.00 

3 PROGRAM KHAS JP 10,100,000.00 

') PROGRA.Ni l<H!'.S 1,895,979.00 

Jnrlmrl 1.0: !'t~mbalw.r<irm peruutukan ffllllmllll Jnmyenggamtln. 

F~1ku s k<.ml pOth~n penyC"nggt~rMln ta hu n 2008 <ld .\1<-)h 
pelaks.an<Hm bt.:bt~!'llf'il prognun lH~rikut di samping progr~1m 
ya11g lazim <.Hbk"S:<)Ililkan: 

i. 
i.i. 

iii. 
iv. 

Prog n)f11 mcngecat gin isan jala n. 
Progran-.. pE?mHnb.1ik.'ln pap('Jn tilnda bagi Negeri Sd angor 
<.li:n't b<:bt~rapJ Jalan UbHna Persekuhl(U1. 
Program m~n:.iklaraf longk<tng dan sistem pep:trilan. 
Prngram rn~naiktafaf pengha<~ang j<lla n. 

Pewartaan & Pembangunan Tepi jalan 

UnH ini bc r t.lnggungjtnvab mengkaji da 11 m<.>lu luskan 
pennohon,\ n T a nuh Kt~J'aj.,an D<tl;.lm R~z~1b jatan (ku .... r~1s~1n 
p<·mb.1nguna n), pt.'ll1;1St~ ng~·m p<lp.art~11 iklan dan p<q>a11 t~mda 
di }alan Pt'rSCkl•tua:n. Di samping itu, Unit inl hcrper.man 
mctnbuat p~niltli;1il dan meroberi khidl'nat IUlSih;) t ke p.tda 
Pt"!J'bendah<u <wn bt~l'ka itan dC::Jlg iln Ccran jalan Nt:-gel'i (Sfrl:C 

J~mrd Gnwt) ll1~ 1a lui sistem MAHRIS. 
L1porat1 Tahun~m Stati:;tik j ;ll;1 11 Persekutt.•:~n dnn Ja hm 

,\J ~~g...::r i b~1gi seh.truh r'.4t~ l <l y:;ia dis~diak;m s t•cara tah tllliln o leh 
Unit ini. Unit jn i lucu t rnembt·ri Jl<'ISiha l berkalt<m scmua nd ua n 
yang d ite ri ln<) dari nkhb,'\r, <.mmg tl\\ra •n ~1t.m p~tngun•san atasan 
lKR dan tnt:·rnl>ut~t sii\satan .ke <Hil:. p<.~rkar,'\ y<mg l'f!I'S;mgkutat1 
deng an a::;et yt~ng bcrada d <1h1m korid or jClhm. 

P~ranan Unit ini t u rt.•l mcliputi p~n•;n1t~1u.ut ke atas 
pcmprost?'~<lll dokumt•n pt?'-'v;uolaan ja la n Pt•rst'ku tuan cti ba ... vah 
:\kta J<~IMl Pe.·sekutuan 1959. di s<~mping n'!cmbcri nasih<H 
mengl!nai p~ngen'l<~skini<'ln d a 11 pcnyediaM\ .ke•·la s polis i Y'lng 
bc rsangktlf<\ ll dcngan A kh• Pt)t1St1ngkutan Jal t~n 1987 di het\v.ah 
Perintah S(·katan Berat (jahu1 P<-~rscku tuan) d n11 memproS.I?S 
pe nnoh oll.(l11 Pcrintah l .lad Lt~ju Tcm patan Ual~1n PcrsekuhH•n ) 
serta P~'rinlah Peng;;,ngkui<"H1 J<"ktn (Lar1n1gan PenggunM) l'l 
Jahltl ) bt)rkait<ln p enuh.tfMil jalan dall hm<:'ongan sement,1rt1. 

Unit ini juga adatah Pe;1gurus BiJik i:krh'<lni• di peringk<H 
lbu Pcjt~bnt ~KR da n berkt~H rapat deng<u1 .\·tajHs Kest>hu) n~l<l l'l 

Neg<•n ) ya ng menjadj u •·usc tia k(:'pr)t.J,, Jawa ta n k ~•H sa 
Penguru$1'111 Bcnc.:lna Pusat. 

Kcjuruteraan Pcnilaian & Pcmulihan 
Jalanraya 

Unil ini ruemhua l kcputust~n berk~1it;m di!Jlg<ll\ pcngurusm1 
dan p~nyCt\ggnman Jahl.n Pt~ •·sckutuan ::il:'panj.1ng 16,500 
kilomet~r ment~!'usi Kontw.k Jangka Panjang yang d Uaksana 
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olch tiga sy(Hikat konse::;i serl t~ program <.U luar skop konsesi 
y.,ng dilaks:nM olch JKH. Nt'gl":l'i. Ta nya te r.masuk pcnenhum 
pi<~w~1i<"n. ku;,l lili, prosedur se(til pcngagihan peruntukan. 

Unit jn i jug<'l berperiln«n mf•mberi khidma l nasi hat kepada 
JKR Nege.d d as1 l<~ ln-Jain ngCf\:;i kcrajaan bcrhubung dengan 
peny(:'nggaraan ja lan se rta mcmimpi n. 11\f!tm1cilng dan 
menHlJ1t(lU pt~ lt~ksil n<'tan kcrja .. ke ria pE:'nyl)nggaraan jaJan 
menggu11n knn tcknoJogi b~1 1'u. Progr<un -program khusus 
seperti n1ll>ngu rus dan nh'llM11t.,u pelaks~111ailn progn•m 
me ra ... vat lok<1:;i bcrbahay.fl dcngan kaedah ra•,(atan kos rendah, 
pcnamb<,hbniknn sist~m p<\ t>~'~ '' tanda arah dan d estinasj, dan 
progratn m<:ngau dit Pt'lan Pt~ngurus.-m Tra fik di tapak projek 
~al,,n yang di laksanakru' olel1 Cawangiln J<•l<nL 

Unit ini juga mt>ny<.·di;:~kan m<~kiLu~tb<) las kepada p~Jbagni 
jaw<ttank ut~sa lu ar jab<~ln n mcngem•i bcberapa isu ya s1g 
bt-rs<Hl.gkulan dengan p~•1ycnggar<um: 

i. 

ii. 

ih. 

iv. 

Mt:syuarat JtlWtHankua~<l Tindt~kan 1\'egara mcngcnai 
Pem(ln~au<1n Projt-k L<rvfK 9 (isu peny<::(aganum papan 
li1J'Idil). 
~letivuar;'ll J;.n,:a ta nku!l S:l Me ngeoai Ti ndaka n 
Kesdamatan Jalt~n d i peringl:<:•f f<SN. 
Mcsyu~)rilt 13ersatn(l J.,batan mengenai isu Pc ngauditan 
Papan ff1ndn. 
M~1kiLm•bah1:; Ja ·I.-Ui ltmklH~Si• Kabinct dan i>os- Knbinet. 

Dis.<unping_itu, Unit ini jugt~ mcnjalankan kajian bagi tu~mm 
pl~mbangupan dan p<.->n y<11id i kt~ n pavemen ja I an lmtuk 
pemb~1ngunan lt'$lari industrl jalt~n dan kemalangan jalanr<1ya. 
Unit ini gi(lt 111t'laksan,1ka n bt;'bt~l'apn k.'ledah rawatan sep<1rti 
CIPR, HIPR, SMA dan sebag~inyn. 

Unit ioi tcl<1h tn e\vujudkil11 Jaw,ltankuas<~ Pcr~1ntanum 
Pcrindu$trh'ln }al~1n {R<.>ad Industry interfacing Committee ­
RIJC} y<•ng bcrlu ngsi s~?l;aga i pe nganhl rtl d i kt~langa 1'1 
per~(ltua11-p~cs~'1tuan. ::;y<• riknt~syarikat serla individu yang 
terlibat da,t~m pcrind ustria11 j~1l~1n . 

Pcngurus-ml'ave.mcnJalan (RAMS) 
St~jajar dengm1 p olisi Jabatan untuk m<:namb<lhbnik sistem 
p<~nyampaian, Unit ini telah meilgnmbillindaka n dan inisiatif 
untuk menubuh sistcm pengllruS:l l\ pavemen d;:~n jt~mbatan. 
Sistem Pt-ngun•Stlll Aset Jal<m lelah dibentuk tt,e•1erusi perisian 
RA?•v(S·DB/H I) \,1-4 bagi nte•lf)f~nalp<tsl i ketOSc)kan jnlan dan 
m~ncntuk<m kt~ed~1h pcmbai.ka11 p~1da jalanJ.fl)'tl Pcrsekutua n 
sccara opti ma mt'!l <~ lui justifikasi tckn ikal doil(l ckonomik. 

lanya a(l;)lah ~islem pi!11gu •·usan pavem<'•' bag i ]alan 
Pt~l'~>ekuluan ~eC<l1';1 lt~hap rangkt~ian d an analisis ptojck. Kajian 
pe.J'!<lmbahbt•ikan yang di jalanknn telah menghasilkan RAMS 
(Road Asst't Milnasernt•n t Sysh;m) iailu menmgkumi pengkatan 
dilt<" dan inv~)ntfll'i jalan dahun f<)I'Jnat "Db(ISe A-1icn)sofl Access" 
d~n l lDJv.l-4 ::;t~b~1gai to<>l unluk menjalan.kan a nalisis dan 
pen}•edhl<)•1 laporan. i'·olodel p i'Oscs kit<m:Hl jnngka hay<lt (iift­
cyck nwdcl!iug) untuk ~suaiu link dalam rangk<'~ian jalitnraya 
merangklnn i perk<lra bedk\lt: 

i) ''Ptn.1CJJWll d<'tfrhmHiOI! model". 

ii) "Ro111i '""r co~f$ '"w/y,is" . 
iii) 'A·'luittf(~rumce sfmf('XY Mui ()]>limisnt.ion'' . 

iv) " Pruml ised ,t{tmkir:g". 

Strukt.nr Opetasi Road 1\.'iset :Hana~emcnf System 

HDtvl-4 m¢1i puli b idang y<l •1g luas terdiri da l'i ~1spck-«spek 
pcrs pektH t~'knik~11 d (ll1 pengurusan . l a nya merangku rni 
pcnilaian kc- :;l:tas model pavcm~n, kcsan k<'SP.~akan tnlfik, 
keselitmattll\ erterf..v d ,'ln ~·('l!h::!e emissivu~, sclain d a ri model 



b<)gi .rmggaran kos kcnd<lli.()•.) ke-nderaan, mad df.if'r:MMi<m, ::>t>rta 
kcsnn k.erja pemulih~1n j<llML 

Output ad a lah d a ri Sl~gi Jl(:!w;urk ln.!el ~trategy d:'ll''l p,.ogmw 
!Wdf!JsiS .. di samping mcnjtl h)nkan anal isis p rojck. 

Strategi l'engutipan Data 

Data diperlukan htli)i pt'mbentuk~we sc~uatu model untuk 
meramal ke.1d~1<l1' kch1kuan (be}un~iouml ~xmd/ti011) p<wemen 
jal<tn, termasuk bngi tujuan kalibr.1si modd yang dihasilk~1n. 
jt.u n lah d a ta yang kccil .ncngak.ibatkan model y;lng dib-(_)ntuk 
tidak mempuny~1i h ubungkait yang signifikan t.hm tidak 
nte-nggamb~ukan l~ir i dan kelakuan yaJ)g lC'pat pr!!stasi 
pavt-men ja l~1n. t-.4a.,al.<ala jumlah d~1ta y:Mtg bt'Sar ak.1n 
lh.(:! tnerlukan scjuml<lh kt>v•.:<mgan y.1ng am<lt bcsar. Secar~"'l 
kat'arnya bajct u ntuk program pengu tipa 1\ d ilttl ad<1h1h d.1kun 
iingkungan l.O • 15 peratus b<ljt>t penycngg<)l'atln tt1hu nan. 

Pe-ngu ti pa n d<lt <l ya ng dilaksana ka., kc tllClS Ja lan 
Pers¢kuhmn adalnh S<)lu J)l;"(tig.:l danpad~1 17,500 km. !i<.>tiap 
lt'lhun mt'nggunakan pcr.,hHan yang sofist ik<l l('d <.Hkenali 
Sl'bilgai higl: ~peed ;.m~(Uometc~r <'tau JWid smmh't. D<)(<l P<)Vt'{nl!n 
d ipero le-hi d .1l<1m scgrn<~n seti.r1p l km ~;ekf.ycn Sf'l~arn kitar<m 
tiga tahun dan dibah<lgikt'IJ) kt>pad<l t iga zon: 

ij Negcri-ncgcl'i ul,)r~ ia itu Perl is, Pu la u Pin<'lng, Kedah, 
Perak d~'Hl Sd.1ngor. 

ii) Ncgco·i-ncgeri •elatan ;,,.<u Ncgori s~mbilan, Molaka, 
Johor, S<lbah, S.uawak d Olt\ L-<"•lnwn. 

iii) Nt-g~?ri-negeri di p.1nl.)i timu r iaitu Ke lant<l J\, T('n,.,ngg<mu 
dan Pah;:mg. 

i\lt1t ,·u·~,r?!omdcr kelaju~1n tinggi n ·~ngutip maklumat .scp ... ~rti 
''ru1 de;nJ!'', ''te:dli~'f dcpih", "mugim('$$ '', "cm~·k::", ''J)(>tlu>!es"', 
"pmfn~~:; li>ngit:u,'i'utl" d .m "mad f! •'igumcut" serta ml':' l)l~t~rap 
ukuran p ada $t\lu (JHl:)(l menggu nak.1n alat p<.>rakam video dan 
melalu i sish~m sen Sol':>, :;eperti ''mdbwm~~ter'' d an ''fran;;du~:~~r:j". 

Keadaan ~truktur pavemt>n d ipcn'))chi •nenggun.=tk,1n F\AlD 

(Itt/ling ll..'t?isht dcflcctomeier). Kctc bal<l l) p<lv('nte-n dikenalp~1st i 
me-nggunak~1n ,.,Dyr:r;mic CP1l( J>cut'frat ..,.,n" '' ''lu k. mendapntkan 
"$ubgrr.de mod!tlus ' ' . Bandan had bcbilJ) g;lnclM d iguna u ntuk 
memant~1u p~ningk~ltan bilangan s~1ndtl 1' bagi mend.~1p~1tkan 
f~tktor kerosakan pavE>m..,n bagi 5esu<lhl h:'Hlj.wh. 

Makfumat }'t'll)f) d ipl'rolehi dipopu lasikan k<.: dalan1 s is t0m 
RA~v1S/HDM4 untuk tn~ndap~1tk~1n keadaan ke:;d u ruhanJalaJ) 
P(:!rsekutu."'n. Pntilmett'r t't'perti "rougJme$$ ··, "Crf~Ckiug ... , ;'rui 
de_r,fh'', dan "le:dr:re de;Jtlr" <J ianaHsis d~1n d ilaporkan sebag.=ti 
p unlta k.eadaan mngka ill J) ja l(lnraya. 

Pengurusan & Pemulihan Jambatan 

Un it in i memantau sup.1ya scmua jan1batan discnggal'.1 dalilm 
kt-adaan yang l>a ik dan selamat digt~~'~<'k(ln. Pengurusnn 
pcngkalan dat~"l JKR-Blvf$ dikendalikan supll}'"<l m<lkll•mat s tok 
j.1mbatan $f'ntiasa diku mpul. dir'ckod d an dikemaskini scl<l rHs 
denga n pc laks<lJ)<)<'l n program pc ny c•'St:;araan sec~ua 
sist('matik. 

Unit il)i m.e.ujadi penilsihat kcp<ld<l Un1:;eti~1 P{mganjlll.' 
Ku rsus tahw\~1) m~ngenai teknik pl'tn~tiksmm, penyengg<"l1'.1t1H 
dan kaed ah btlikpulih jan1b~1tom kcpadtl JKRN~geri dan Dacr.'lh 
yang dilako kan p<tda bulan Jun/Jult'li setiap tah un . 

Pcman tauarl d ilakukan dengan meJakukan pemcriksaan 
p engesahan ke a ta~ jambat~1n yang d ipedksa d .1n yang 
dilaporkan I'OS<)k deng<m kategori coudiii(>u m!ing 4 a tau 5 olch 
JKR Dacr.)h me.ngikut Program Pcmt-ri kS<lan Mn nd<llori 
Tahunan T<lmbatan. 

Peranan & Fungsi 

P~,~rned k::;a.=tn i~1mbt1t<l n dijalan kan unt u k nu?-nyed ia 
<lngg.Han kos. s kop kerj<) S€-rta pengcsyol'tlr1 cadanga n 
p~~•)yengg<1raan, mcnaiktt1raf, pelebar<m, pcnggaJ)Ii(ln jamb.1tan 
d illl S('bagainya. Pern~~l'i ksm1n t~l'p~rinci ke <l 1.1s jaml)atan yang 
I'OSak. .kriti kal / lu~ubi<)S;l, ben<·ana b~1nj i 1', k<xl~md:;an dan 
}X~I) i h1i<U\ struktur jamb<Hiln $t'ntiasa dH~1ku kan. 

Unit ini memimpin k<lj itln jambatan dari mns<l ke ::>t>ma:;a 
te rmasuk pt'ng:gun{1.-m ~1pl ik<1s i / k<tE>dah ba han~bahtlll <.hm 
h~kn i k-t..,"knik penycnggar<laJ'l jMnbatan. Di ~am ping itu, 
khidm;)t- nMihat dan pand u<ll) teknikaJ dibcri kq,ada JKR 
Dacmh / N..,:ogeri d an lain-lain agcnsi mengenai pcnp~nggaracm 
j.1mba tan. 

On it ini juga mclaks<lnak;) n pemt•riksa~m jamb<Han b"gi 
tujuan pf•ny~..•rahan p rojck jaml>tl lMt, jejant<lS d.1n j~~j~1mbilt y<1ng 
siap dibiJ)a dan menyimpan ~emu<) r~kod itwentoi'L lukisan m;­
imili d.1n jam in<)n produk _y~1ng ditt'rifl'l<l c.l<1ri Peg:.1wai Pt.~ngt l;)$a 
projck· ptojck IJerk.enaan. 

Pemantauan pehtks<ma.m projl~k jcj<l nta::; dan juga pmjek 
mE;~nggantikaJ\ j<,mbat.;ln rosak ~1kib<l l t>cnr<ma b.=tnj ir ~1daJ<lh di 
baw.1h pengcnd<lli<m Unit in i. 

l'erkhidmatan Mekanikal 

Unit in i tl\i..' •rw~tik."tn penyt;-J)ggantan ke ndcr.nan -k('nderaan 
Jab.1to.1n di b<)wah kav.•,=tlannva hcrad <l d a lam ke.1daa1' l.Mik d<ln 
membcri khidmat nasi h., [ bagi pt-nye;•nggar~1.1!) pr:n)l<~ l.an 
mek<111ika l pilda rangkai.u1 JalaJ) Pcrseku tuan tcrmnsu k 
perkhidmatnn Fcri Pt>ngkalan Kubol'. 

Perkhidmatan Elektrika l 

Oi antara fungs i ut<una Unit il'i ad~1 hth mem~lfitika J) kNja 
penyengg~) J'tliln hnnpu j.1lan dM't lt) •npu i:;yaral d il<lkS<"~na 

bHterask~' n spes i fik.<t:;i pia \VU i yang d itttta p ka n scl~.Hn 
bertt'rusa n dt.~mi kC'S<.:JMnata n dnn kcsdt-saan pen~tgunt'l 
j<thmray.1. Jvfa kl um;H c.htn data sC"p.:!rli pcrm•:;<mgan sedia .1da, 
pt'ma:;angan p rojck lntru d an aduaJ) k<~ros.ak.;ln dihnnpuL di 
S<lmping mcrnl.>cri.k~n khidmat kcp<lkantn teknika l un1 ~1 k 
pe-nwsang;m clcktdk bagi :;istem l<lm pu jahmdo:m lampu isy<JrM. 

1\~•),gufrtpulan d.H~1 makl u n1<~t mengena i invcnto ri Jmnpu 
jal~1n da., bila ngan lamp u isyMat J)l~rs impangan dilaku k<tn dari 
masa kc s~•rn'lS<l s u paya pcrancanga n dap.11 d ih uat b-agi 
menycdi.1k<lJ) program tahu nt1n p~nyenggar~1an lampu j.r1l<m 
dan 1.1 Jnf>\l isyarat. Mekanisfntl dibl'n tuk supaya laporan 
mengt~nai kC'rosakan famp u jnl"'' dan lampu isyal'at S<)mpai ke 
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Peranan & Fungsi 

ltm l'ejabat b.,gl membolchkon tindakan dian\bll untuk 
mt!mbttiki ke~,k~m kl~ atas a-.cl terwbuL 

Pengurusan Penycnggaraan Jalanraya (Zon 
Utara, TcngahfTimur & Selatan) 

Bagi menyeiM·aq keperluan J)("I'I)'Cnggaraan • tlH"•lgikut 
perjanjian kon~sJ jalan Persclutuan d .. 1n di luCtr <okop kon.se~i 
dt antara JKR N'egeri dan JKR Oaerah .. Uoil Pcngurusan 
Penyengg:mltt J~l lan perlngkat znn telah dih.1buhk~w1 dl ~ .. -n .. ·Rh 
pentcu.ll>ira'' Cnw~ngan Senggar,"l Fasi1iti Jal<u't. 

Un it ini d ipcrla uggungjawab untuk mcmanta u k~rja 
Mmgg~lra ru lln, kerja bf'rkalil t'•:rvc.·m4tn, l>c rknln bukM'I 
pa\'t'Jll('n da1l kerja kt•(_'·emasan di bawah program Kontrak 
jangka Pas1~1ng Penyelenggara<ln j.1l .. 1n l'erse:kuluan terma~-uk 
mf!mpcr.tku bay.u,m ke aiel$ lcrja·ker)<• yang dililk~t.1n.tkan 
oh:h tiga :o;y·tll'iknt kon~esi tnf'''Sikut pecahtm zon. f•'llt~rm,ISI.lk 
'l'e•n<~•Unu penycl,u·as(u\ ad u:m rn~n.gt-nai penycngg<tJ\\,-m Ja lan 
Perst'kulu~m dan adu:.n kcl'osaknn. 

Kcjuruteraan Ceoinformatik 

Tanggu.ugj.-lw4lb Un1t Kejun,ter"'an Cco1nformatik nd3lnh untuk 

merancang.. •n<'rnbnngun, n:H.'lil ksnna d~m menyengsns·n S1stem 

~·lnkJumclf (.;('Of.) l'o~.l iik (GIS) bc-1gi Jill'""' Persekt~tuHn dnn Jnla n 

1'\egeri be~'-' ''''' nsct Jala n iaitu j<llnb.-Ho.n1 pap em trlJldil diln "km 
pos.ts"' dalam d1gital untuk digunakan dalam s)("ngurusan 

in\·c-ntori dan (ln.lhs..l penyenggaraan }alan dan .lcw:-l )<lla~ 

pcrancangan <I ill\ pcncntuan jaj.~rdn jalan ban1, pt>Ot,.'rl.>Jtctn peta 
jalan JKR (/llll't!C~I'Y), pemet'"'n rongkaian jal11n JK R di 
S\'mcn~'lnjung Mulaysia dnn Labt,.n) •l , pcm e tnao lokas i 

kf'n'laJangan, lo~~•~i b<\njir, Jokasi projck jalan~ lokasi jt•l~ln yang 
diwar'titkan dan nwmr>roscs penilctian m.aklumat pemb.ul.gunan 

tcpijal.m. 
U1lit ini juga bcrt.'lnggungjawab n\CT'ISUJ'US makluntcH itncj 

s<ttelit. cc•·apan m~"'klu rnat jnln•' dlln a6et jalan. menggmmkan 
peralatan 'Cioo.•l Posi1ioni11g .'>ystem' (GI'S), maklum,ol d ig ital 
lot tanah, maklumat peta topodi m<tna makhnnnt ini digunakan 
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ol('h pc,·ckabt?n tuk. jnln.•'l, Cawangan jnln1\. 
JKR teJah d.H:ull ik scbagai i!nta cusl,dlaH dan learl agency 

(Agen<i Tunjak) bagi maklumat j•l•n dan aset jalan dan 
jc1rl'lb3t3n melalui J•el<"lilmg 1/97 dan Mala!fml C~utreCeosptttinl 
IJata l11[raslrw.:ture (MaCCDI) di bawah Kcmenterian Su mbcr 
A~l l tc lah d ipertanggungjawabknn u•l h.tk nwngu n.J$kan 
.naklumal Geospn lia l (i,::d tu 1l1aklu m<l t yang 1nemplll' )'td 
koo tdinat) di pcringkat kcb(lngs~a'' · 

JKR juga tclah dikcnalpasti $('bag;u d.lta custorlitw u1ltuk 
maklum,lt groteknil dJn bangu•'an. Cawangan S<"ngg,ua 
Fa•ihh )alan (CSFJ) mcmbekal d•ta digital rongkaian jalan d,,n 
asct jalan I jaml>atan I geoteknik ~epad,\ MaCGDl bagi tuju.ln 
pcmbnngunan <..lata geospflfin1 di p~?tingkal n3sionai. 

CSFJ bert(lnggun~jnwab m c ny imp3n dtm .f)) l~ngu •·us 
maklumat as-built dmwiug Sl..'IIH.I<l pmjek-proj~k jalan JKR untuk. 
tuju:\n pl'ny\'llSS.ltal\n. M(lklutn<lt as-brul: 1lrt1Wiug adalrth 
dal.lnl bt-nt\1k digit~1l dan nwmpU11ya• koordino~;~t (x, y, z} b..1gi 
~tl:.p a:,.et dalam luk1~n t('r.sebut. DenMan menggunakan 
sistem mdkJ\Imnt gcogr,,n, maklumat lukbnn ini diglll'l~1kan 
dala m pcngun1Stlll ifwe•ltori (l!)~(·tdan pcny\!nggara:u\ d an iil 
adaltth l'-'bjh t>fisyl"n, ckonomikat b~rkual i ti (k<;"rana m<1klum~1l 
diukud~t,lu~ o lch jurukur bt:rtnuli~1h), }c{'lih M'lnmat (simpc1n 
daJam l>l'rvcr/CD/DVl)), mudah dicap.1i dan menjimatk.-n 
m35c1 

ProdukSislctn Maklumal Gcografi (G IS) 

Pt•mhau~mJtm Laman u, It Cmnmgmr \', tl!'t:olll Fmiliti 
Jalan 

l k II "' !itj ""I' i!fffi I II , .......... -·l--
., . (1/ ~ ...... ............. - ... • Oo.. .;,. 

-.,:~~;_... -· .. .....,_M"' .. ''"'"' 

I 

--......... - .......... ,_,__,..... ......,,,......_,, .. __ ,.,...A·-. .. _, .......... h......... ••O!• M.>tol to---.................. . -----··· ... - ....... -........... ·-·~ .. --··-....... ..., ............................ _., ··- ... ·o.- .. ~ .. ..,.,... .............. . ,._,. __ ._.., ... __ ....... --.... -.... -... . -· 
.... ............ __ 

....... _. ·W 
t ::::::::a .......... . . ........ _ 

..a.... ...... ., 

.__..._-. 

~···---· ... ·"'" . ................... ~ .. .. ~ ............. ._ ..................... 
"')I(T-"><1-"'~ 

- --...... ,. -···--.... 
.............. ,...~ ... -· ..... 

m 

Unit K~j\.1rutcr.aan Ceoinfurm()tik (CIS) telnh m('mbangunlo..•m 
Laman W~b Caw~,ng<\n S~ngga ra Fasiliti jal(ln. Sil.1 lay\'fl 
ht tp: ll r,tkm\l.j_!.:•· .gQv.mv I csfj. 

.1.p/ik,, .. , (;J$ dtJiam Lmnmz \'\'eb Bt-11CillW '\ l •m• 

L(ln'l~n \.Veb Ben('ann AIO\m ata\1 r--Bcnc.1na Alam t('lolh 
mcnsgun,,k.,n teknologi Si.<tcm :VIaklumat C:cogr•fi (GIS) untuk 
rnt.>rnnp .. ukan lokasj b('rlnku bene<n'la S<"pcrti tanah n u'l luh, 
kawns nn banjir d an la lunn altern atif bcl'la ta rlw h1ktH\8 
maklumnt Goosle M.np. 



-----.., ....... 
~--~ 

(;uth••• , .. ,.""$1~'• . .._ '"' : .. ,,_.,.._ 
~t<"''"''' trto'; , ... ... -

• 
I 

• • 

( 

""'"' -... "'._".,...., 
"~~ ....... 

·-
~---=::;;;;;;·;;;;;;;;;;;;;;~:~~;~~::;:;'Kl{yallg 

l'l·mhmro,:wwu \plikasi CJ~ tit ( JIU'tllt~n" ~t ug,garu 
r .. til It f,t/mt 

.... -·-

oparan maklumat spatia l ( bcrkordinat x,y) menggunakon 
WC>b·bascd GIS. Negeri Sc1angor telnhdjjadikan perintis untuk 
~lMn maklwna1_.t _____ _ 

Peranan & Fungsi 

., 0 '>• c. 

'"""""'"·-"-•' n .. ,,, 
I« '¢0>.]CA. 'l$:..0 

hl'll~n 
~ ...... ......._ .......... .. 
#)l~lt.,.U#Ih. titaiJ.I$.~ 
'n:4~ N"o),.itl N .n) O.W• U.\U 
Uftilt ~Ut foolnU ~n • .,, 
l.ht.lf .... :'0)$ .. ~ ..... . ..,.,, ,. 
,.,.,..,,uJ-w.n w~ 

,., 

..,.., . ..,.,..,, •. 
J, 
:i 
J: • ): .. .. 
~ l.okasi tmlllh 
• A flmtuh dipapnrknn 
~ 
" di Coogle Map 
: . (pilih Hybrid wr!u 

'&o:w••=•~~••==•""'•IGl:amta Jihat imej saldil ). 

A \laklumat yang dipaparkon ial.th· 
http;] /172.20.1.226/Road Furniture I Mfault.aspx (Editing 
online) 
http:/ I I n.zo.l.226/Selan~t.orj dof.lt~ (dew sahaja} 

cl. Rangkaiun Jalan Utama jalan Per.!lo~kutuan dan }alan l':eger· 
S..m~nanjung Malaysia. 

b. P .. pHn T~nda, Km Posts d(ln Jambdt~m jalan Pci'SCkt•tu<tn. 
c. L,un I'" jalan/Trafik ]alan Ncgcri. 
u. l'cllghadang Jalan dan Longknng jolan Negcri. 

B. ~1.1klumat yang bolch dik~m,,.kiJ\i >e<:ara 'onlinc'(anggota 
CIS ••haja) ialah: 

a Maklumat 6orehole h!J.pd[I72.2Q. 1.226/geoteknill 
def.,ult.lSpl!( 

b. Blacks pot htt11'f /1n.20.1.226Lawdcnt/ default.aspx 
c. Lokasi Banjir http: / I 172.20.l._226]Fiood/default.aspx 
d. Lokasi )alan (Pewartaan) h!!Ja;li.l T.l.2Q. I .2£9 Road Gazelle 

l!~faull.asp.x 
~- Lokasi PTJ hllp: //172.20.l .226LRoad_Site l)evelopmentj 

d~faull.aspx 
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Pcngurusan Trafik 

M
enurut ,\rJ han l'eknik () alan) 2C/85, l<crja-kerja 
yang bcrsi f> t semc nlora seperti pc mbinaan 
dan pcn ye n ggarna n ja lnn me n ycdiakan 

persekitar., n jabn yang bcrbcza dari kcbiasaa nnya di 
man a penggun a ja lanraya aknn berdcpan den ga n 
kcadaan lrafik yan g lidak dijangk3. (ni bukan sahaja 
boleh membahayakan pengguna jalanraya malah 
pekerja itu scndiri sekiranya langkah-l ongkah 
kc.selamatan lidak diambil. Pcnggunaan p~pan Ianda 
sementara di 170n kawalan lr3fik# adalah satu kcmestian 

bagi memaklumkan kepad> pengguna jalanraya 
mengenai scbarang kemungkinan yang aka11 dihadapi 
scmasa kerja - kcrja pembinaan atau penyenggaraan 
jalan sedang dilaksanakan. Papan Ianda semcnlara 
scwajamya dilclakkan di lokasi lcrtcntu di mana ia dapat 
mcmaparkan maklu anat dengan bcrkc!'t.ln dan mcmbcri 
masa yang secukupnya kepada pcngguna jalanraya 
untuk bertindak dcngan sewajarnya. Zun kawalau trafik 
terlctak di antara pap3n tanda a maran yang pertama 
sehingga ke lokasi di mana tra£ik tid~k lagi terganggu 
oleh ak li viti kerja. Pera latan yang biasn digunaka n b agi 
mengawal pergerakan trafik ialah papa n tamla, k on 
keselanta tan, lwrrie,·, del illl'ir tor d an selM.ga inya. 

Bc( ik u t dit't~n a rni l-.n l'l pC l'll"' l';•ltiH'I pc tHing ~l"n'lasa 
mcrarh~<lng_. md~lks;tntl dnn mct'\ych:n~;g,l •·,, /,()n ka\v,-)l.;tn tq\fik; 

1. Utnma k(•l\ kesc l.lm,ttd n . C u nnk,m kHv.nt lnn ya ng 
se\·vajtl rny() hngl ll'u:ma~tikM'I tH•ns.;guml j<~ l nl\rny;~ dn.n 
pckcrjil sl'uti t'l o;n sclcun:~t. 

2. Pi'IJMI'I tand" rncsti dnpoL dilihdt ch":rllVlll jdal) b;;lgi 
mt''mbol c h kiln pc·ngAn •tn jnl.;-t l'l l'ti}'•' me:matuh iHy(a. 
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Kawai an 
trafik di 
tapak 
bina 
13y lr. Mohd H i;;:a m Ha n m & jazlina No1· Sa l'i f 

Bcsarkan pap<ul Ianda J.tau ltth•kk<ln d i lcmpnt yr•n& l!!bih 
tinggi :supay(l j,) mud~1h diliha t. 

3. P~k(lkas yang l<'bih l~sard.1n tinggi l~hlh •nudnh Uilih .• t. 

4. Panj~1ngkan h\gi zonam;uandi lnluan yrmgL,d,l iC•'Irnn~\'ln, 
bcrbukit at<u.c hal<Jngan lain, St'rta di laluan Ui •'1\tln•\ tr,,fik 
adalah padat dan berkelajuan ti•,g.gi. 

5. Xtliakan ruang 'buffE?'r' Sf"ba~ai perlindtu'lg:.m tambah.u\ 
k~p"da Lraiik dan p<'kerja. 

6. f'cringatkan pcngguna j<tl(tl\tllya supa)'"' '"'-<'IHi\'1~.,. 
bcrwaspad<t $4.;""0\.lsa melalui /01\ lt!fjc'l yang pi'lnj.'lng. 

7. Pekakas kcselamalan bagi membentuk lorong lr.t(il 
se-hatusny~ dari je-ni~ vang boleh I)I.""C.lh ·''''" h:rh.ll•k 
~iranya dilanggar. 

8. Scmua pekakaS kesclamatan seh.Muc;ny.l dari JCOi-. )'olng 

holch memanh.al t"'ah~1v.l. 

9. Penanda Y~lng mengelirul.ln di atas r~rmulJan j.ti.-Hl 
pe-rlu dipadilmkan. 

10. Sckhanya larnpu ~1maran Oigunakc1n. lampu ynns udal-. 
bcrkeHp ~ehilruSl1)1.l dlguniikan ~bagai pt>n.ultln l~rong 
t1·afik semen tara Ja.mpu yang boC'rkclip digundkan q4.~bngai 
t.:~nda amararl. 

11. Peka_kas kcsctamatan p~rlu ~;;c11ti~1sa diperik~a. S\! 1-..ir~my~ 
rosak <Htlu hikmg, ia perl u dibaiki atml diga•1U. Scmlltl 
pekakas pcrlu s<!ntia~a hcr5ih. 

12. Rckod yang tt!ptl l pcrlu ctisin,ptl •'- Sckirnny,, b1.•rlt1ku 
kcmalangm\, catitka n sebara •'S pckak<lS k('~(lln mntan 
)'.ll''-8 terlibat dt~n pckakas a p<• }'''" 8 digu nakan St' bi'lu m 
d a n ~clepas kl?tn<lla ngan. 

13. }ang~m kelirukan penggw •t~ jnlnmayrt. ~.<\arl() ·rnn• '~"~ pa~·Mn 
tan<ta a tau pckakas kesetamatan yrtnh tidnk d lpcrluk,m 
sehat·usnya dike1uark;;m <ll nu ditut-up. 



Pelaksanaan Audit Pelan Pengurusan Trafik 
di Tapak Bina oleh 

Cawangan Senggara Fasiliti Jalan 

T ujuan 
Menjalnnknn nud il kc .. 1las pclaksanaan ltelan Pengumsan Trt~fik 
(fMP) bcrda.n,·k., pclon yang <Hiuluskan oleh S.O. 

Perancangan 
• 

• 

• 

Me-njalt~nk'"' nudil kc ata~ em pat (4) projek jaJan setiap 
bulan. 
:-1enjalankan audit susulan kc atas d ua (2) projek jalan 
setiap bulan. 
l-.iengadal-.a.n mesyuarat penyclarasan bcr~arnd .sernua 
c,')W<1ng(Ul•('dWclngan yang terlibat pada mins.su pt"rtama 
~"liap buldf\ di bctwah penyeliaan ca,,•angan Scngsara 
l'aqiliti j,,t,m (C.'SFJ). 

Kaedah Pclaksanaan 
• Mcm~rikc;d t.lpc1k pl'mbinaan dengan merujuk ~1dn TMP 

ynr\S d i luluskan. 
• Mcncmubuot 5.0./ HOI'T, l'erunding dan Kontrakto1·. 

Penglibatan 
CSFJ, Ca,vt~ngan Sistcm Pcngurusa•' Bei:'Sepadt1, Cl:n.,.. ~mg;u'l 
)a lan dnn C•wongan Kcj. Jalan & Gcoteknik. 

Laporan Audit 
Disediakan ~tt le'"'.lt·lev~.•atnya pada min,ggu p<'rt<\rna s~tic'p 
bulan. 

• Laporan audit discdiakan oleh pasukan audit yang terlibat 
dan d1hantaroteh Unit PolisiCSF) kepada S.0./1101'1'. 

• Rmgkasan cksckulif discdiakan oteh Unit l'olisi CSFJ dan 
dihantar kcpada MaJILs Pcngurusan Tertinggi, KSU dan 
Pengarah·Pcngorah )KR Ncgcri. 

Tindakan Susulan 
• M~njalankan audlt susulan ke atas pl'ojck ynng sama ~oi\M 

tc rpilih bnt-;i m+:mastikan tind akan pcnambahbaiknn tclnh 
di~nlbil ol~h S.<J./ llOPT berdasarkan pad a cada•'lg an ynng 
d ikcmuknkn'' olch pasukan audit. 

• }.1cngt~d4l l' rit\gkasnn el<sekutif la poran audit k~padn 
!=iCI'nut~ Pcngarllh JKR N~geri bagi mengambil iktib~r dnn 
mc•'lltiSiikan ketidakpatuhan yang serupa tidak bcruiDn)) 
di projok-projck d i baw<th pengawasan mereka. 

Pengurusan Tratik 
Riugkasau T;ksekutif Lnporan Audit Pel an 
Pengurusan Trafik (Jnrmnri 2008) 

Tujuan 

J'rojek 

Kaedah 
A11dit 

Hasil 
Kajja.n 

Menjalankankan audit ke atos pclaksanaan Pelan 
Pengurusan Trafik (TM P) bcrdasarkan 
pclan yang diluluskan o leh S.O. 

Au<lit Pelan Pengurusan Trnfik tcloh d ijalankan 
ke atas l2 projek. Sen.rnl p rojck ndoloh seperti 
d i lampiran A. 

'Pengnuditan Pelo n Pc11g urusan Trafik Ieiah 
dijalankon olch 13 orang juru t~ra dari Unit 
Polisi dan Unit Pcrlsurusa n Penyelenggaraan 
)alan, Cawangan Scnggarn FasiJiti )alan. 
' Kaedah-kaedah yang t~lah dijnlankan ialah; 

• Memeriksa tap~k pcmbinaafl dengan 
merujuk pada IMP yang diluluskan. 

• Menemubual 5.0./ HOPT, Pcrunding dan 
kontraktor. 

'T ahap Pematuhan ~tiap projek (Seperti 
lampiranA} 

"Pasukan audit mcngisi borang ~()al·selidik yang 
mempunyai 8 kompo 1'1Cn. 6~rikut adalah 
hasi1 anaJisa bagi ~cti;,p kompon~n yang 
mengikut kepada borang qoJI·s~lidik untuk 
12 bua.h projek : 

Cadangan •HOPT melaksanakan "l'~rformance Audit' 
setiap minggu dan menghantar l<>poran kepada 
5.0 dan Cawangan S~nggara fa;ili ti )alan. 
"Mendirikan papan Ianda d i tapctk ~mbinaan 
yang mempa rnc rkan makl umat Pengurus 
Projek scpcr t i nombor te le fon bagi 
memudahkan pcngs unn ja lonroyo untuk 
menyalurkan sebarang odunn dcngan s~gera. 
~~\.fenghanttlr Pelan Pengurusnn Projck kcpada 
Jnbatan Pengangkutan ja lnn, Polis DiRaja 
Malaysia dan jabatan Kesolnmoton )alan Raya. 
•Mendafta r setiap projek pc mbinaan jalan 
den.gan Jabatan Keseh'tmatan dan Kcs ihatan 
Pekerjaan (DOSII). 

Tindakan •Menghantar 'Laporon Audit Pelon Pcngurusan 
Trafik' kepada HOPT I S.O. 
' Meminta maklumbalas mcngcnai lindakan 
susulan ke atas sebarang ketidakpatuhan 
daripadal !OPT /5.0. 
•SaJinan laporan akan dlhontar kepada scmua 
Pengarah )KR Negeri scbogai ikhtiba r supaya 
TMP di projek·projek dl sctlap ncgcri dapat 
diper tingkatkan. Pnd• mo•a ya ng sama 
Peogarah-l'engarah JKR Negeri d imin la untuk 
menjalan.l<an audit TMP ke ntas projek yang 
bctada di bawa h tanggungjnwab masing· 
masing. Sekiranya tidal<, CSF) nkon mcnjolonkan 
aud it tersebut. 

• Buletio Senggara Fa,ilit.i Jalan Mac 2008 • 9 



Pengurusan Trafik 
·' • t· •'·'r 

-
~ . -

_J_:~ _:' ... 
.~l ~-r , :~ -,. -.-. 
-

A SISTEM PENGURUSAN TllAFIK 
i) 'Traffic Safety Officer' dilanlik. 11 
ii) Lukisan Pelan l'enguru.an 7 
Trafikdisediakan dan diluluskan 
olehS.O. 
iii) Pelan Pengurusan Ira file 6 
mengandungi tempoh 
pelaksanaan mengikut kerjo 
semasa. 
iv) 'Traffic Management Safety 10 
Report' disediakon sctiop 3 
bulan. 
v) Audit 'Kcsclamatan jolon 7 
d ilaksanakan . 

B PAPANTANOA 
i) 'Prismati<: Cr;adc' 7 
ii) Mencukupi . 1 
iii) Disclc•,ggnm. 7 
iv} Tid ak mengclirukan . 6 

c BARRI ER 
i) 'Concrete barrier' di km ... •nsan kc1·jo q 

yang mempu nyni 'heavy 
machineries ' . 
i i) 'Concrete barrie( d i kawas;~n kc rja 5 
dan laluan kenderaon <lengo•"' 
perbezaan aras l~bih 1m. 
iii) 'Plastic t;>arricr' sccarn 4 
' interlock'di kt~Wtl~an kcrjn dan 
Jaluan kendcrnan dengan 
pe-rber.aan aras kurang lm. 
iv) 'Plastic b nl'ricr' bcrjnrak d i 11 
ka·wasan tiada aktiviti kerja. 
v) Teratur / kemas. 5 
iv) Diisi air / pasir. 6 

D KERATA N RENTAS JALAN 
i) l..el>ar mcncukupi (min. 3.()()m). 11 
ii) Jumlah lorong s..>dia;tda 11 
dikckolkon. 

E DEliNEATION 
i) ' Blinker' mencukupi .8 
ii) 'String Delineator' mcncukup•. 6 

F JALANSEMENTARA 
i) Oiturap dan berkeada.~n ba•k. 3 
ii) Tanda jalan dipasang 3 

c LAIN·LAIN 
i) ]alan sediaada disclengsnrn 6 
d cngan baik. 
ii) 'Flagmen' disediakan. 10 
iii) Kcad aa tt tapak bersih/ kemas 8 
,.ri) ' Advance wnrnir\g: nrca1 4 
mcncukupi. 
v) 'Transition~ & ' bu (f~r ;area· 5 
disedinkan. 
iv) 'Termination arcn' dlscdinkan. 5 
iiv) Lampu jaiM\. 4 

H KESELAMATAN l'ARA l'lli<ERJA 
i} Baju/jake t ke$Cia rnatan d ipaka i. 8 
ii) Topi keseli"ml:\tan dipok" i. 6 
iii) Kasut keselamatan dipakal. 10 
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Ringkasan. Eksekutif Laporan Audit Pel an 
PeiJgtmtsan Trafik (febnJari 2008 ) 

Tujua.n 

Proje~ 

Kaedah 
Audit 

Has it 
I<ajian 

Yfenjalankankan audit kc at.l~ pclaks...'\naan Pelan 
Pengurusan Trafik (TMP) berdasark•n pel,m 
)'ang diluluskan oleh S.O. 

Audit Pelan Pengurus.tn Trafik telah diJalonkan 
kc alas 12 projek. Senarai proJCk adalah sepl'rti 
di lampiran A. 

•Pengauditan !'elan Penguru<an Trafik telah 
dija)ankan ol~h llorang jurutcra dari t:nit 
Polisi d a n \,; n i 1 P c n g u r u s a n l'~ny~ 
lenggaraan jalan.. Cawangan Senggar.- t:a~i1iti 
)alan. 
'Kaedah-kaedah yang telah dijalankan ialoh; 

• Memeriksa tapak pembimtdli d~ng01n 
merujuk pad a Th!P yang diluluskan. 

• MenemubualS.O.J HOPT. Peru ndingdan 
kontrak tor. 

•Tahap Perna tuhnn setiap p rojek (S\"'pcrti 
Lampi ran B) 

•rasu kan audit mengisi borang soal·sc:lid ik. yt~ng 
mempu nyalS kompo•·H~n. Berikut adalah hnsil 
anaJisa bagi setiap komponen yang m<'ng ikut 
kepada t>orang soal-selidik u nt uk 12 buah 
projek : 

Cadangan ""Performance Audit' d ijalankanoJeh HOPT ]>l.tdd 

<etiap minggu dan laporan dihantar kepada S.O 
dan Cawangan Scnggara Fas1liti J•lan. 
•Meletakkan papan ltu\da di tap..'k pembinaan 
yang mempamerka1'1 maklumat l'enguru~ 
Projek SCJ>Crli nombor telefon bagl 
memudahkan pengguna jalanraya unluk 
membuat aduan dcn~an segera. 
•:v~enghantar Pelan Pengumsan l'rojck keJX><Ia 
Jabatan Pt'!ngangkutan jalan, Poli<; OiRajcl 
Malaysia dan Jabatan Kese-lamotan J.thH'I Ray ..... 
•Mendaftar $Chap projek pembina:.n j .. llan 
dengan Jab~ltan Keselamatc:.tn dnn Kc~ihi'ltan 
l'ekerjaan (DOSH). 

Tindakan ('~lenghantar ' laporan Audit l'~lan l)~nguru~an 
Trafik' kepada HOPT I 5.0. 
•Meminta maklumbalas m~ngcnll i tind .. lknn 
s u!>ulan ke a t a!=i sebarang k~ti dn kpn tuh~'H'l 
d aripa<la HOPT / 5.0 . 
•salinanlapo(a nakan dihantar kcpt~dn ~CI"'lun 
Pen g<>rah JKR ~egeri sebagn i iklllibar supayn 
TMP d i projck-projek di setinp ncgcrl dopa! 
d jpc rti ng katkan . Pad<l rnns n ya ng snma 
Pengarah- Pengarah jKJ( Negcri dlmin la untuk 
mcnjalankan a udit TMI' kc ntn!=i projck yang 
berad a di bawa h ta nggu fl l)jawab mn si ng· 
masing . Sekiranya tidal<. CSFJ nkan mc,jnlnnk• t1 
atJdit tersebut. 



Pengurusan Trafik 

KESELAMATAN PARA PEKERJA 
1) S.ju/jaket keselamatan dipnk<>i. 
ii) Topr keselamatan dipakai. 
ih) Kasut keselamatan dipakcli. 
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LampiranA 
TAHAP PEA1ATUI.li\N />ELAN PENCURUSAN T RArtK (Januori 2008) 

,]:. 
-

I i :) i' I !·=~.R~!l':~ '· 1;1.' , "· \-",-.) ~~,., ':~: -~-j ~ :~i ,t: I )J, ~~ ' • : f;-< ;, I I.' 1 ' 1 ' ~~- 1' ~) •• ' I ' 
' 1 -, ' 1 ~ ' • • - ··- : 

1 P rojek Menaiktaraf l nluan FT175 dari 
Pekan Gurun Ke Pekan Sik, Kedah. KKI{/JKR/IP/UB/87/2003 13 JANUARI2008 52.38% JKR/CSFJ/UKPJ/ TMP(1} 

2 l'rojck Naiktaraf Laluan 3, kmll-km18, 
jalan Kuala Terengganu- Kuantan, JKR/IP / CKUB/ JJS/2006 21 JANUARI2008 86.5% )KR/CSFJ /UKI'J/TMP(2) 
Marang.; Terengga.nu. 

3 Projek Me rope re lokka n ) ala n Oari 
Bulatan Sultan Mansor ke Kuala Berang, 
Tcrengganu, Pakej 3 Darl Bukit Payong 
ke Binjai Rendah (krn14·km20). 

)KI{{Jl' / CKUll /72/2005 21JANUART2008 53.75% )KR/ CSf1j/ UKPJ /TMP(3) 

4 Projck Mcnaiktaraf J•l•n Tl/T3 Dari 
Merang Kc Kuala Besut, Tercngganu_ JKR/ TP/CKUB / 41/2005 21 jANUARI 2008 84.4% )KR/ CSFJ /UKPJ/ TMP(4) 

5 Projek Naiktaraf l..1luan Persekutuan 3, 
km69 -km72, )alan Kualn Terengganu 
- Kola Bharu Oi l?cknn Pe rrna isur i , JKR/lP /CKUB/30/2006 21)ANUARI2008 92.7% )KR/CSFJ/UI<P)/ TMP(S) 
Tcrengganu. 

6 I'J'Ojck Naiktaraf Laluan l'~rsckutuan 3, 
km-km, ]a lan Kuala Terenggonu • Kola 
Bhoru, Terengganu. 

)KR/TP / CKUB/28/2006 22)AN UA R12008 73.8% )KR/CSF)/UKI') /TMP(6) 

7 Projek Menaiktaraf laluan 3, km 97.4 
·km 108, )alan Kualo Terengganu- JKR/ lP/ CKUB/ 02 / 2006 22JANUARl2008 70.83% j.KR/CSFJ/ UKP)/ TMP(7) 
Kunntan. Terengganu. 

8 l"rojck Menaiktaraf/ Mcnaik Aras jalan 
Chukoi ke Air Pu tih. kinll -km14, Sungai . 23 )ANUAIU 2008 27.1% )KR/CSFJ/ UKP)/TMP(S) 
Pinang. Kemamar\, T('rcnggo.nu. 

9 Ayer H i tam - Kluang, johor (Fasa 2: 
Membina Pusingan U, mediM dan kerja JKR/ 11?/ CKUB/101 /2006 31 )ANUARI2008 73.0% )KR/ CSFJ/UKI'J / TMP(9) 

' berkaitan) 

10 Projek Menaiktaraf Jalon j1tra melalui 
Kodiang, Kedah ke Arau, Perlis, Pakej 2 )KR/IP/ CKUB /100/2005 30JANUARI 2008 62.7% jKJ{/ CSFJ /UKPJ / TMI'(IO) 
: CII<ISOO - CH17500 

11 l' rojck Menaiktaraf jalnn )itra melalui 
Kodiang, Kedah ke Arau. J'e rlis, l'akej 3 )KR/IP /CKUB /159/2005 30 JANUARJ2008 34.5% JKR/CSf'l /UKP)/'J'MP( IO) 
: CHI7500 - CH21500 

12 Projek Menaiktaraf Jalan jitra melalui 
Kocliang. Kedah ke Arau, Perlis, Pakej 4 JKRIIP / CKUB/ 160/2005 30 )At'.:UARI2008 56.0% JKR/CSFJ/UJ<Pj/ TMP(lO) 
: CH21500 - CH26881.173 

I'URATA TAHAP PUMATUHAN(%) 64.0% 



LampiranB 
T<1liAP PElvM TWU\N PEL1N PENGURUS<1N TRI\ FIK ( Februari 2008) 

BIL PROJEK NO. KONTRAK TARIKHAUDIT %KEPATUHAN RU)'UKAN LAPORAN 

1 Naiktaraf laluan Persekutuan 5 dari 
lpoh - Lumut, l'erak. KKR!JKR/ IP / UB /24/2004 1 FEBRUARI 2008 76.93% J'KR/ CSF) / UKP) / TMP(l O) 

2 Projek Menaiktaraf )alan Gopeng-
Siputeh, l'akej 2 : Membina )alan 

llaru Batu Gajah By·Pa.sdan )KRfiP / CJ/10/2006 1 FEBRUARI2008 43.9% J'KR/ CSFJ /OKPJ ITMP(l0) 
Menaiktaraf )alan A l OS, Kinta. 

3 Projek Menaiktaraf )alan Johor Bahnt 
- Pasir Gudang (FT017), Johor. )KR/IP /CKUB/8/2006 1 FEBRUART2008 97.5% )KR/ CSf'J I UKPJ / TMP(ll) 
(Menruktaraf Persimpangan Bertingkat 
Per ling) 

4 Projek Naiktaraf )alan Rantau Ke 

Linggi (N7), Daerah POI't Dickson, )KR/ NS/P/PD/013/2007 1 FEBRUART2008 73.0% )KR/CSFJ /Ul<PJ /TMP(12) 
Negeri Sembilan - Fasa 1 . 

• s Projek Naiktaraf )alan Benta -
Jerantut - Maran, Pahang Fasa 3 : TKRilP / CKOll/120/2006 l Fll8RUARI 2008 82.0% )KR/CSl;) I UKPJ / TMP(13) 
dari Simpang Jengka Ke Maran (Pakej 
2 : Segmen 4·6A ). 

6 Buki.t Genting, Se.ksyen 262, Laluar.> 
FT02, Daerah Maran, Pahang. - 1 FEBRUARI 2008 82.0% )KR/ CSFJ / UKPJ fTMP(14) 

7 Menaiktaraf )alan dan Jambatar\ Tg. 
Gahai, Daerah Lipis, Pahang. F/PHG/ L/ DK/ 1105/2006 4FEBRUAR1 2008 71.0% JI<R/ CSFJ /UI<PJ /T~fP(lS) 

J'(jl(ATA TAHAP PIJMAl"UHAN (%) 75.15% 



Pengurusan Tnlfik 

K\.'k\11-lnt:·m JMp<tn tandil ch """'<'~·"' 
lt• II\'1•:\S·' n dan !iada 'MimmY :wwtng 
At•••' 1:0.1X'Ium k<1t .. · ~ .;;11u l,•M.,..lf!,.an diln 
r".,-,,.·n.a.lr'l. 

Tid,, k t)u•rl&tm'\."l l..:u'\ 'pl"stk L·urr.w' 
!-<~•':'11'.'1 ' i•:.•o /(1(1: d<lll l i~l ,tk IN.llul' d i 
l..ah•asan L.elJ., nwn)·f'bab~n JaJuan 
b.~t.l.m .,j""P't ~n mcrb.lOOy.-, 

Tid<tl:. mcng.:tlll., \ o111 f-111511~ btirr.vr S«"M~ 'to:rrtlc.~~.:A· 
dit..,,w.¥.-.h 't ker1.:. .. hn loJluiJ.n kell'~~m;.,tt ~·-'nJt nwmpuny,11 
f-~r!:lez.lan arolS "-~'''' ''l~ •'·•n I e-.. 

·<;1,,.~ ~tftltt410r' y.-.ng lu ... uh d.:tn 
tu.bt. th .. ~·h·nss.ua atlu dlJ:<'Inh 
tw.•nyi•bJ.bk!ln ' stri•;_s tit••'m,·d/M' "'' 
t. .. 1,ll.. ('1('\.:.tit p.•d;;. "' •~kw m.1!am. 

Tkiak m..•nggmak.ln · ••ttt:r Romt'l" 
,.'Col,~ 'nt!n~"'\:' do~n ~'f:trur '''~"'.~Sal\ 
~erja dan l<1h1.m lt"1\d~ • a.,u, }'olng 
mo:.:mp tlll)·•li pt'•~lM <'fllll m~.•k•bih 1 ln1. 

Laporan bergambar audit pelaksanaan 
Pelan Pengurusan Trafik di tapak bina 

An.));. p.1Mh d1 ata .. _f*fmu) •• u.n }<\l.tn 
y.rnt: nw~luul..tn pe"l'!\olndu t....•f,'llloll 

'lol..obfn.\m'fol dlh.;ul;ap;o~n tLdl btk>l. $.c 
),;u-,,~ 

nd~L mc.onggu:1:tka1l 

'ro •~cn:!c in:rrier' 
!ttC<lta 'imaloc:~ di 

h.•'"'•'s.'" kl·cj;,, y:"'s 
Cll l.'m pun y.li ' l!t'!WY 

mocl•iua'](. 

Ti<iak m•·ng!~uno~k••' 'pfastir bQITi('r' 
~r.t'mli'TbO:' d1X..w•.!Nll\k~ d~!'l 
l.aluan kcnder;un )'•"'t m.emptt.'\yU 
pcrblo;c.:~.m ilt<l'\ nw-..,.,..thr Jm 

14 • llule!io Sengg:u·a Fa,ilili Jalao Mac 200R • 

l .. • lu~'' ..tu.a hala dcngan 'tf:""!J'<"-'1 roa.t lim: ya.n~ fn('l\ft,:llrvl.u' d.)l'\ 
tlokla pa.p.tn unda y-~nr: nM"nul'lfu.Uan l.lluan C:ua h;al~. 

i ,d,,l. •rwlt:t.lkkolTI p.lpilTI t:•ml•• d1 lo l..u • 
Y•' ''$ bcHuL l'.1p<1n t;md:l m<>nst'lllru l..an 
p\"mlml.l\• k<>l'ana sebenam )'ll {hula 
k•mung •• n di kawas..1n t.:n;~.•bl• t. 

P<!p.ln tanda d itir\• Uul,,l·bul.at dari 
Ar.1h<1n ickuik. K~n11 p.a lidak <hi;:;l 
n\,)klumat d.llam pcliil:? 



MARRIS on-line 
P ADA 24 - 26hb Mor 
2008, Cawangn n 
Scnssi'l rt~ Fasiliti Jala•' 
lc lnh me nganjurk;;" 
'"Mcsvuar.l l 
Pcngcndalian S1stcrn 
MARRIS Secara On­
Lu>c" bertempat di 
Hotel Mutiilra, j ohOJ' 
Dn lnu. 

MARRIS on-line Scbch•n'l s i5tcm 
ol~h l.:ilzleen Hanirn Ahl'l.l(ld Kamar MAI{I{JS <m-line in i 

MESYUARAT MARRIS ON-l. INE ZON SELATAN OJ 
)01-fOR BAHRU I'ADA 24 HJNGGA 26 MAC ZOOS 

dibangunkan, St"'!-mua 
dat.A·clntll jalan 
didc1ftarkan <;ccara 
manudl.Bnhagian 
Tcknolog• Maklumat, 
Kcmen t eriaan 
'Kcwangan tclah 
rr~;crl[;(lmbi l inisia li f 
d c n gan mcrn · 
bilngunkan ~ atu 
sistcrn on·line scbagai 
pcrl.lrnbahbaikao 
kcpad.t ~istem yang 
scdia ada. Dengan 
pengcnal.1n sistem 
bar u i•li, ia dapat 
m empc •·cc patkan 
proses pcndafta ran 
dnta · dilt(l jalan dl 

M~syuaJat ini 
ndnlah yang ju lung· 
julung kali diadaknn 
dan JKK Negeri johor 
mcrupakan tuan 
rumah pada kali '"'­
Per:\smian h!lah 
discmpu rnakan ol~h 
lr. Shnfii bin Mohamad 
mewakilt Pc .,gara h 
Ca'<va ngan Sengganl 
Fasilit i Jalan. Seramol 154 
orang pcserta telah hadir 
mewakili pdbaga• kemcn­
terian dan agtmsi kerajaan 
<t n ta ranya Kcmenterian 
Kewangan, K c won gtt n 
Negcri, )KR Ncgcri, Majlis 
6tmdaraya, Mnj lis Pe r­
bnndaran ... Pihak Hcrkuasa 
Tcmpatan serta Kcmcntcrian 
Pcrtanian dan Kcmrntcrian 
Kernajuan Luar Bandar l)an 
Wllayah. 

Tujuan mcsyuarat ini 
diadakan ial:th untuk mem­
bc-ri penerang~n dan latihan 
secara IHwds·on kcpada 
pcse rta-peserta bagi men­
dafta r d an mengemask in i 
data~dnta jAicuuaya secara ()ti­
line dengan menggunakan. 
sistcm MARRIS on-line. 
Latihan ini telah dikendalikan 
oleh Bah.•gian Teknologi 
t<.-f.aklumat, Kementerian 
Kewangan. 

TA!UK~I 

Sistcm Maklt~mat Rekod 
J~lanraya Malaysia (Malaysia 
Road Record InformaCion 
System - MARRIS) ini di­
g un akan bagi tujuan 
rn c n~kodkan datn -d ntfl 
ja ltmrnya di selu ruh negeri 
mcrangkumi Ja lan Ncs~ri~ 
Ja lan Perba ndaran, Jaltln 
Kawasan l'entmahan Murah~ 
Lorong llelakang, )alan Schala 
Pulau Pclancongan, )alan 
Knmpung dan JaJan Pert.:mi:t.n. 

Z ON 

mana pcngguna dapat 
membuat scmakan status 
se<:ara on-liue. 1 ni juga dapat 
meminimakan kcsiJapan 
penggu11n · prngguna 
semasa men g is i borang­
borang MARRIS. 

Beberapa scsi mesyuarat 
scpertimana ynns telah 
diadakan di johor Rahru 
lepas telah dirancang bagi 
selmuh negara. )adual penult 
adalah scperli l>crikut; 

TEMP AT 

24 26 •vine 2008 Sclntan Oohor, Melakn & N(·geri Sembilnn) jo hor Bahru 
7 - 8 April2008 Tcngah (St?langor, \VP Kunia Lumpur, V~'P ShahAiam 

Putrajaya, l'erbadanan Putrajaya & DBKL) 

~1}'23 A_p~il:2008 Timu r (Kcfantan. Terengganu &: l'ahang) Kola Bharu 
19 ~l Mci 20!lS Utnra (K&lah, l' ulau Piriang. Pcca k,.£<frlis) r•erli~ 

2 1 )tm 200& 5ab.lh & \•V P I .at:n.nm K,,) ld K inftbah.t 
2:1 25 )un 2008 !'1,l r,,w,, k I 

~ . . -'--
lhfl 
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Surface Regularity 

T a bl<.> 4.14 in JKR/SP) / 
1988 nllow • surface 
irreg,l lnrit ics to be 

nw.,;u.red using rolli'\ll straight­
edge over a tra''<'""" Jc<wl• oi 75 
mein's and 3()0 n>eiTt?l>. II is 
tht-rclore inlpcrative to ret:(\•est 
the contractor to c.ury 01.1 t the 
mt!asu.rcmcnt over the l)pt.:'\ified 
l~nt;ths as SOOI'I as the constn.1ction 
of any part o ( the c:t1Tiag\!way is 
compl~bcforcallowingntrther 
paving "'Ori<.• to pmceed. nus will 
..,.t,le any discrepancie!. in case 
th~ maximum permissible 
nwnbcroi surfa<e irregulnritics is 
exceeded, to be ide ntified and 
rectified at ~n C'<l l'ly stotge. 

Undulation 

H(n .. ·eve r. whe re the 
nH~asurements \.VCl'C "ctuallv 
dOn« • lbeit \'Cry limited cases, 
1t was car-ded out wh~n the 
carriageway was almost or 
fully completed but in most 
cases. the contractor did no t­
bother to carry out the 
m C'nsurement:; at t11l nnd w as 

IN of( the h ook by tht' isnornnt supervisory p~1·sonnel. 
H any sec tion of thr carriageway whic-h did no t compJy 

with the tolerances for <lurface irregularit i<"~ as s tipulated in 
)KR/ SPJ had not.,..._,, 3Ccepted_ and the contractor had beet• 
duly instnKted to id~ntofy the cauS(>S ol and rcctoly the defects 
until it was satis(actory to tht! S.O ... the n undula tin g su rfac~ 
tvoutd no tor'g~r be a common sight. 

Rt>adhtgs should be recordt?d whenever th..: d ial gauge on 
the rolling s tra ight-ed ge registers rise or foil equals to or g reater 
than 4 mm bu1 le:ss than 7 mm, and equals t() or grE-ater than 7 
mm but less1h an o r cqu.lls to 10 mrn, and gre.,ter than lO mm as 
the straight~&" devore is b«ing pushed along the road. 

Su b-Sectio n 4.5.3.2 In )KR / SPJ / 2008-S.I st•tcs that the 
regularity of the <'Omplcttd paven1C'n1 su r·face shall be measured 
before tntffic is allowed on it ~l1'1d is tneasu red 1n t4,'-rms of its 
lane International Roughn~ lrod~x (IRI). The Contr.octor shall 
mll.ke ••·>ilable lane IRI valu~ for the whole road length as 
well as for each 100 metre '!<'<'lion o f the comph•t<'<l pavemen t 
Sll d cH"C. The lane IRl tnf..~ltl'J l ii'Cd for the whole nlnd length and 
each 100 metre section sl1a ll be less than 2.0 m /km . In case of 
non-c:ornp1ia.nce, the Conl racto r shall ccury o ul t'Cctificatlon 
works on any part of the t'Or,tplcted p averot-nt sudo.ce so that 
the lane 'IRJ vaJues for the whole road length and (or each 100 
me-tl'(" S(..'Y'tion are less than 2.0 mi km. 

Lo ngitudinal Oircctlon Tr.tn:.ven.e 
Oarectitm 

Maximum Peoni$sibl~ Numb~r 

Class of 
Surfuce 

of Surface lrregularitic~ Maximum 
Pt"rmis<tible 

Regularit)• Oepth Exceeding 4 mm Oepth Exe<.>eding 7 mm Depth Of 
Tr.tnsverse 

over over over O\'er lfrt.~ulanti...s 
traverse t raverse traverse traverse 
length length le ng th length 

of 300m of75m <>f 300 m o f 75 m 

C!assSRJ 20 9 2 1 4 mm 
ClassSR2 40 18 4 2 8 mm 

ClassSRJ 60 27 6 3 12mm 

No longitudinal irregularity exceeding 10 mm shall be permitted forCiassSRl SmlaC(' Regularity and no longotudinal 
irregularity exceeding 15 mm shall be permitted for Class SR2 and Class SR3 Su rface Regularities. 

The class o f Surface Regularity for each portion of the Works shall be as stated o n the Drawings or in th~ Bills of 
Qua1, tit ic-s 

Table 4.14 ;, }KRJSPJ1198& Tolrrdlrces for surf~rce irrrgulnriHes. 
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Bad 
road 
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Surface Regularity 
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Pendahu/uan 

S®aga(agensHeknikal ptama!!l Malaysia, 
JcASATAN>K.EfiJA RAYA (JKR) memainKan peranan 
yang amat besar dalam setiap kejadian bencan_a yang 
berlaku: Pengalaman yang telll~ dlialul dalaiJl hamplr 
seljap kefadlan bencana dl Malaysia ~perti baniir. 
tsunami. taQal) runtuti, rootuhah bangu.nan, 
kegaga l>~n struktur dan sebagaioya telal'l 
rl)empel1<asakan JKR agar se,ntlasa bersiap sedia 
dengan sfstem pengurusan bencana yang 
bersepadu dan terkinl bagi menghadapl 6encaM 
pada masa akan datang. 

Antara kemungkinan bencana yang boleh 
~erlaku dan memerlukan penglibatan J'KR aoalah 
seperti panjir, ribut. kemaratL hakisan pantai. tanah 
rul)tuh; bencana industri, kemalangan, k$runtuhah 
bangunan I struktur, kebakaran bangunan I struklur 
Rompleks. kemalangan nukfear I radiologi, kejadjan 
pelepasan gas beracun da1'1 kejadian pengeboman. 

Oalam sesuatu operasi pengurusaq dan 
bantuan ketika bcrlaku bcncana. JKR berperanan 
sebagai ageosi bantuan dan pemulihan seperti : 

' Memberi sokoogan dari segi keperluan lojf-lo)f, 
kenderaan, kakitangan untuk kerja-kerja 
mengemas tempao bencana dan pengangktitan. 

' Menyedlakan tempat berlindung sementara 
seperti kanopi atau khemah. 

... Membek.<llkan air dan meoaikkan tekan{ln air dl 
kawasao yang memerlukannya (tiodakan pillaf< 
berkuasa bekalan air) . 

... Menyediakan perkhidmatan tekoikal dan pakar' 

dalam bidang kcjuruteraan forensi~ ( p ak a ·r } , 
g&otekllik , struktur cfan lain· lain ·seperti dalam 

kes tana.h runtuh dan kegagalan svu~fur . 
..; Me1,1yediakan kerja·i<erja bal kpulih seperti cerun 

runtuh dan sebagainya . 
.,. M~nyediakan Seoarai Data f<elengkapan dan 

Seoarai Kakita.ogan daJam ma.sa bencana. 

Pelan Tindakan 
Operasi Bencana 

Allran Perhuqungan Kellka Kejadian aencana 

Tlndakan Kecemasan Oleh JKR 

./ Tanah nmtvh <Jan baojir 

"' K~agalan tambakan dan jatan tenggelam 
.; KerQsakao I Run!t.Jhan jambatan 
.t Kerosakao pembettu)g dan struktur saliran 
./ Tumpahan bahan kimia berbahaya 
v Halangan jalan raya dan pokok tumban.g 

Prosc dur Tindakan Kecemasan JKR 



Slstf)m Pemantauan Banjir Berkamera (E~Banjlr) 
E .. Ba_njir merupa}:an sat u $istem peman~auan 

banjU' -berkam~xa yang dlpasang d i bebetapa lok~si . 
M.~laluj sistepl jni kead.aan b&l'ji).' dapal d'ipMllau 
sepanjang masa n\('Jalui Iaman web. 

Sistem Pengurusan Cerun dan Pengesanan 
Risiko 

JKR telah membangunkan sistem S lope 
Management and Risk Tracking (SMART) yang 
merupakan program pengurusan cerun unt uk 
mengenalpasti rislko d(ul k&stabifan cerun di sepan~ng 
jalan bagi tujuan penyenggaraan berterusan dan 
mengatasi berlakunya bencana di luar jangkaan. 

Tallan Aduan JKR 
6agl meningkatkan sistem penyampaian makluruat 

kejadian bencana, JKR memperkenalkan tjga kaedah 
aduan terpantas iaitu melalui sistcm khidmat pesanan 
ringK<lS (SMS). e-mel <Jan tal ian holline. 

Laman Web Bencana Alam JKH 
Perkembangan kejadian bencana te,kini dapat 

dlketahul oleh pengguna melalui Iaman web Bencana 
;\lam JKR di alamat www.jkr.gov.my/bencana,alam. 

Stok Jambatan Panel Keluli Bermodular 
Jambatan panel ~elull bermodular merupakan aset 

penting JKR sebagai persediaan mengha,dapl bern:ana. 
JKR mempunyai tiga set jambatan mudah alih yang 
dlkendallkan oleh empat pasukan tertatih mengikut zon. 

Sistem Pengurusan Jambatan JKR (JKR· BMS) 
JKR Bridge Managome111 System (JKR BMS·) 

"""'"Pakan s istem yang membantu pemiliha o 
keutamaan program IJlenaiktaral , bal kpullh 
penyen1111jlf8an jambatan, jejambat dan jejantlis. 

./ SM.<( 

Taip JKR <aduan> hantar ke 32728 
.t Hotline 

1-800-88-5004 
.1 E~llutl t-'ltfua.n Kei'O:Oa'Dkan !alan 

aduan@jkr.gov.my 
.t R-mel /Jcncaua. 

bencana@jkr.gov.my 
.1 Bilik (;erakan Benctma. IKR 

Tel : 03-2696 7727 
Faks : 03-2694 7550 

.1 I....aman Web Bencaua IKR 

Wll'\v.jkr.gov.my/bencanaalam 
.I Cawaugan .\'envrara. Fasilili laltm 

'l'el : 03-2696 7725 
l!'aks : 03-2694 7550 

./. S\'arikat Kousesi 

Belati Wangsa (M) SIB (7.-on Utara) 
Tel : 05-2552211 Faks : 05-24181)1 

Roadcare: (J.VJ) SIB (Zon 1'engah /Timur) 
Tel : 03-92852257 Faks : 03-92854270 

Selia Seleng!lark Selatan SIB (Zon Selatan) 
Tel : 06-2318140 Faks : 06-2318246 

Jabatan Kerja Raya Malaysia 
Cawangan Senggara Fasiliti Jalan 
Tingkat2. Slok O, lbu PejabatJKR Malaysia 
Jalan Sultan Salahuddio, 50582 Kuala Lumpur 
Tel ' 03·26~6 7725 Faks : 03·2694 7550 
Web ;_. wwy1,jkr.gov.my 



Tcknologi Barn 

IX tumen wjtli crumb 
~------

ber, wha o we get? 

tlbstract: 

i\ S bit.ulmw ruldiUve, forms of 
rubbc~r whk h iuclwl<' scmp rubba jron1 
motor· vttltlcle tyrtts (crumb rubl1er) lwve 
beeu usnlfttr mtmy ycru·s throughout t.lw 
1mJrld witiJ t•m·yi,g llt•gn•tt uf suc:uss. 
Tlrit- {art lws ;,tPrest tu botlr rubber 
prodrtctrs Mul rcMtl engineers in 
A1alaysia, JHirtilulllrly itr prmtucirrg 
road Sftrjnt:i11g bitumirtous mnt~rinls 
'Witlt imJirOVetltlur-niJility mad sltlbilily. 
In addition, llrt liSt of crumb rul1ber 
sound$ very tlllrdctit'e fn>w tlu /JOint 
of t•letu of prtservlttiou of th e 
em;irmmuwt. flrt dist•osdi of used ty re$ 
poses quite a St.•rious problem itt 
/vfalnysin dltrl tlu·ouglrout tlw 1.0orld as 
they are virtually imfes tructib le except 
by buming 'WIJ iciJ ng,tltl aentes anoflwr 
problem iu tiJC fo rm of alr po/Jrttiotl. 

\>Vitl1 this iu miud, a :Wewornmfum 
of Agr~~mt.:out betwreu Lemba~n Getalt 
M•laysia ILCM) a111l Jabatan Kerja 
Rnyn Mnlaysla (JKR ) was sign<d in 
Dumtbrr 2002 wilcr<by both parti.s 
jointly ngr('etl to cnrry out a joint 
dnu•loJmlcllt project titlrd 7hr Us<" of 
Crumb R11bbu ns Bitumt'lf J\dditivt'~. 
It was specifically prepnred to carry 
out a full-sen/(• rontl trial project usi~rg 
crumb rubbu fU bitumen ndrlltive 011 

Route 2 iu Kunnttm. 
i l fnll·sctd c r<Jnrl trial was 

successfully cun s tnr<·t.-erl on Route 2, 
SttC-tiou Nus. J\tO- 345, Kmmttm bouud, 

ill '""" 2003. 
Tlu, objec,;Vt'S of tiJ€' trin l wert' to 

c:<•mpllri' 1"/rq pc1fomrtmce of tlt>IISI! gmdt•tl 
b;tumbwus CJ'Perltty iuturpumNng c:mmb 

Introduction 

1'Hil USE of scrap rubber from moto( 
vehicle tyres as bitumen nddHivc il\ thexoa4 
ronstructiOJ\ industry sounds "~I")' attractivq 

S0-1.00 I1i tumcu twd to assess tile &on\ the point of view of preservation oJ, 
durnbt'lity of porou·s-'asplta lt-th~-()n~mnmtl.nl 'I h<' dis~l of the used 
incorporatinjl rrumb rubbtr modified tyrM ~:~;quil l' a ~riCluS probf<'m in 
bitmnr11 ns wtll ns n proprietary Mala}•siaandthmughoultheworida!.the}' 
motlifit-'1 bitrunttr pnnluct•tl by Pl'trona.s. are virtuall)• indestructible except by 

8t1St>d on tlw pcrformtmce t~/ tlu: burmng wh1ch agam creates another 
test sertio"s 52 mo11ths after probleminthefonnofaupollution. 
cotJSinll'thm .. 1/Jt•rt WIIS mr imliwtion As bitumen .1dd1tivc, various forms 
tlwt tht• prt-St'tiCf' of rrumb rubbrr in of rubber which tnclude scrap rubber 
t~splwlt mhturrs C"uultl sigmjicantly from motor vehicle tyrcs (hereafter is 
mitig"tl' flu• pruptrgf,tion of c:rncks referred to as crumb rubber) have been 
from lOitierlyiug ltr!Jers through used for mnn}' yt;:ars throughout the 
relat ivd!! tlriu ov,)J'Iuy tt;itl• rellllively world with v,uyinJ.; d.(:gree of success. 
jhre dggn>gflle g rallllliou. T/lis was This i<Kt has int~ rl!st tu buth rubber 
sl•mcm Vy ccnst'd,~rllfdy less J.N!J·c~l!nlage prod ucers mHl fO(ld ~n~ine~;"rs in 
of crack~ llwt was ri!Jiected. However, Malaysia, particularly in produdng road 
W ith coar$c1r asgrfl$tlfP grudaliQn twd surfacing bituminous materia ls with 
tltickn ovrrl11y, tltr. crrnub rubber does improve-d durdbility <~nd ~lability. 
utH llfJpt!tar to impnr·l npprccilll>le \IVith thb in mind,~ Mc.-morctndum 
improv,•mrul$ iu resistnttce t·o of Agreement betwet.~ U..mlMg<~ Getah 
rcflutir:~ <racking as it was observed Malaysia (LCM) .md )~baton Kerj• Raya 
tl1tlf flit> SttCII'Ott with Cfltmb rttbbt'r :\4alaysia OKR) wa~ ctiSn<"d in Oet.X!mbcr 
pufomud onlysliglttly better tit all tlu 1002 wl><>r<'bv both parti<"S jointly agreed 
udio11 without crumb rubber after 52 to carry out a joint dcv<-lopmc1U project 
mont/~<. titled "The Use of Ctumb Rubber as 

lltt>u was 110 rnvttling in nil tltrtt Hitum('t'l Additivt"' .... 
porous tiSIJitalt tesl st:ctious after tJu Asst~te?'\J h'lthcnbovcM~motar\dum 

st~me IJeriod. ~l'his could be a ttributed oi Agrc~ment, I.CM (tltcr dlid h .1s the 
to the J·eltltiv('fy n,;cJ..: film of biuder l~>:pcrti$Cin th('dCV<'Iopm~ntofdiHl~I'Cf'lt 
cotttiug flu:- agJ(r<!gnti!S ,wd improt,ed fonns o( tubbcl' fo 1• usc os bHumcn 
resl stnnce to o:clrlntit11! aging of the <)dditiw:s i1l rond conSli'UCiion ""'hcrcas 
biudt'r ,tue t o t!H' presence of t•lther JK R inlt!r l11in hns the l'!X pcn isc in the 
Cl'ttmiJ tttbln!r or ptoprfcttuy r~ddUiile. producl iOil MHI pln('cmcn t o f asphall 

m ixes ill<'OI'p(')rnting va l'i()us fonns ()( 
bitunlCJladditivc Including crumb rubber. 
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Literature Review 

The concept o f adding rubber into bitumen is more than 100 
yearsold.11le iirstattempt was made i<\ 1898by de Caudcnberg 
\vho p atcMt:'d a process fo r ma,,u(actu ring rubber - bit~11nen. 
Hov,,:ever, many d ifficulties ·were cn<:ountered in exp loiting th€' 
patent and the process lapsed before 19 14. 

\'\'hile the rubber industry had been using bitumen to 
modify rubber .for variou~ purposes, 1'10 further progress ·was 
made in the modification of bitu men l>y ad.ding rubber until 
rubber in granular or powder form was dt:oveJoped in 1930. 
Then, laboratory assessment and some f\J ll-::;tale road t rials on 
rubbe r- modi ii ed bitumen co m menced, notab ly i'' the 
NE:'ther1ands a nd G ... eat Britain. ll wa~ reported that the tria l 
se<:tions laid in 1936 <lt Bussum, the !\"etherlands s hm.vcd 
mark~d improvement. and the rubberised roll~d-asphalt 
sudadng a t New Cross, Gteat Britain was. still in good condition 
in 1.959 after 22 yea rs•. 

The concept o f using recycled rubber from car and truck 
t i n~s, typically referred to as crumb rubbc1·, is <H least 50 years 
old. Laborato ry and iield trial::; v.rere c.:wried ou t from the mid 
l950s om•.:ards. Experirn~nts sho\oved pmmisin.g results when 
cru mb rubber - modi lied binder was used fo r seal coats and 
stct~s-absorbing membranes, but yielded initiaHy mixed results 
in tcnns of perfo rmance and. cost effectiveness t·vhen cw mb 
rubber ·was used as modifier for asphalt paving mixtur<:>s. 

Experiences in the Un ited Kingdom 

Duri1)g the period 1953 - 1966, the Road Research Laborato ry 
of the U J).ited Kingdom in lX>·Operation v.dth the Natura l Rubber 
Producers' Hesearch AssociatiOJ) {NRPRA, Malayan Ru.bber 
Fund Boa rd) carried out a research programme to investigate 
the possibil it}' o f i.rnproving the pcd ormam:e of road sud acing 
by incorporating a small proportion of r ubber in bitum inous 
binders' . 

In those e t'l.dv days, the fo rms o ( r ubber \Vhich were 
available fo r i ll<'Or~poration in to the h inder \vere; 

i. La Lex. Extract from rubber tn?~t::; which was concentrat~d 
~1nd Stil.bHi~d in va !'ious ways. Available in 1\''0 forms, 
evaporated and centrifuged. 

ii. Sheel rubber. Made from coagult'l ted la tex. 
ill. Rubber po ...... der. ~·lade either by spray-drying the la tex or 

by harnmcr~mill i ng lightly vulcanised coagulum to fotm 
a crumb. A•o..-:1ilable in SE;!veral fo rms; 

• Pulvatcx - an unvukanised rubber powder containing 
40% i ner·t fi Her. 

• Mealo l'uh - a ligh tly vulc~'lnised powder contain i1)g 
96% rubbcf. 

• llarcrumb - substa ntially s imilar· to tvlealorub. 
~·1anuf~'lcl1.11'ed in then lvlalaya. 

• Rodorub- a lightly vulcanised powder containing 75% 
natural rubber and 25% inert fi11et. 

iv. Ground tyre-t read. \'Vaste tyres ground into a powder . 

l 1) H.untingd ons hirc, i t was reported th<H bitumen 
nMcadam., rubberised by d irect addition of about 7% Pulvatex 
to the asphalt m ixes and laid down in 1955, had lasted eight 
years as compared to a no1·mal life of six years with standard 
bitumen tnac:adam~. 

y,, a fu ll-scale experimenl on h:unk road A6 in Lei.cester::;hire 
in 196.1, Szatkowski' reported that asphalt mixes containing 
4% natunll ntbber in the fotm of evaporated la tex an.d 111.:ith the 

Teknologi Baru 
binder content increased by 1% had exhibited rnore resislan t 
to reflection cracking thaJ) standard mixes. 

It was highlig llted clsewhere·1 that latex was the most 
effective form of rubber, followed by unvuh:anised rubber 
powders (eg. Pulvalcx). Vulcanised ruhi>er powders (cg. 
HarcnJtnb} d ispersed more siO\"-•ly and were less effective due 
to the breakdown of rubber during dis persion. As such, 
addition by dry process was not r~commended. 

In their Technical llullctin No.9', NRPRA highlighted that 
four fo rms of nah.1ral rubber which were com morlly u~ed in 
the prcparati.on of bituminous bin.dt-rs were cent ri fugttd latex, 
eva})OI'i\ted httex, lightly vukani~d or unvukanised rubber 
powdcl's sp~daHy prepared for blending into bitumen (eg. 
Harcrumb, Hodorub and P ulvatex) and sheel rubber . Rubber 
powder from s<.~ntp source!; ·was then not recommended a::; it 
\"'as vMiablc in composition and genera11y too highly vukanised 
to blend into bitu m~n without p tolonged and excessive heating. 

Experiences in Malaysia 

ln t-.,talaysia, tri.a.ls using rubberised bi tumen ·were iJ)itia ted in 
1950s when 100 vards of road bctwee<l Kota 13haru and Kuala 
Krai was laid wilh 5% rubber powder. Fo.llowing thal, several 
o ther t rials were laid in the states of Kedah, Perlis, Kclan tan, 
)ohor, Negeri Sembilan and Melaka. Unfortunately, none of 
th~se trials was monitored closely and as StKh no delails are 
available. 

Chew and Tin~ reported a f1J l1-scale experiment that v • .ras 
carried out in late 1968 at tv .. •osites; KL- Sert?mban road at mile 
1? -18 and KL - Bentong road at mile 14 1A - 14 ~.A conveJ)tional 
RO - 100 penetration grade bitumen was used v..:ith 1.5% and 3% 
natural rubber la tex. The trial sections however failed after 
thrc(~ years due to rapid increase in t raffics. At that point, JKR 
conducted that there was r)othing to be gained by adding rubber 
inLo road surfacing. 

With the formation of lnstitut Kerja Raya lv.talaysia in 1987, 
a more concer ted effor t was g iven by JI<R in the tese<lrch work. 
Collai>oration wilh Rubber Research Institute of Malavsia 
(RRJM) was solicited to tap expertise from local r ubber 
researchers. A number of labort'ltorv assessmenls ··md field trials 
were subscq\u.m tly conducted und~er the collaborative study as 
described belo\v. 

Laboratory Assessment 

RRIM researcher Az~tmi' carried out laboratory assessment on 
the toughness, elongation at break, te!lacity and yield stre<\gth 
of rubber ised biturnen samples using an lnstron 4206 machine. 
The samples were pr~pared using Jour different forms of 
rubber namely prevuk anised 1-'R I alex, N R latex concenlratc<l 
rejected glove crumbs and tyre shavings. 

A similar study was carried out earlier by lnstitut T<erj;l 
Raya Malaysia whereby the tempcratur~t susceptibility of 
rubberised bitumen prepared using Vildous forms of rubber 
wa::; (:'valuated8 • 

ln the RRif'...fs lt'lbOratory, Lai aJ)d l~ouyan" invesLigated 
on tl\e use of Pyrolysis Gas Chromatography to determine the 
conh~nt of unvuk~1nised rubber in wbbcri~ed. bitumen blend. 

Field Trials 

a. Kla ngTrial 

The first opportunity to construct a full-scale road Lrial un.der 
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the collabor.ttivt! ~tudy c-.amC' ir'l1988during the constmctton uf 
a new dual carri.agcway hll'ort Klaog. Natural rubf.>er lltt(>~ at 
2% concentralion h.><l ~ .. proposed ior 1he lrial. The planl 
engaged to manufacture th(" bituminous matcnal.; W<ts a 
continuous drum mixcc. It had no facility for injecting latex 
d iredly into th~ mi:<ing Uru rn, thcrctot~ the rubber \\'ll$ 

p reblended with bitull1'-'" j,, tht~ bitumen storage tnr\k p1'10r to 
mixing. 1'Jml. RO<~ci N<>lc 36" specified th.t l a p ropeller lyp~ 
s tirrt•r hh<.>Lilcl IJt..' us~"'d. Hov.revcr, t he p la nt d id not hnvc thi~ 
fc1cility ~o the ~OJ'ltrnrlOJ' proposed to blend the la tex into lh(> 
bitumNl by dn' ulnlillg the binder from one storage tank to 
cmothC'r by rnf•nns vf .;)n flXlcrnal circula ting pump. This method 
of blending w.1s not Sdtisfact<>J'}' as lhc resulted blend of rubbt•r 
and Jatex was, not ur'lifonn . Nonetheless, some la tex which 
appeared to h,wt' hknded wilh the bitumen seemed to h ave 
irnprOv\'xJ thr JX'r!onnancc of the modified binder in tlMt the 
aging of tl><' lOp l~w milhmetres of the surfacing appe<~r('(! 10 
be I<'&~ lhan m lhe control and the sli.ffening effect of IlK' rubl><'r 
additiv<- r<"duccd f\'\'0 deflections more than in tht.> nmtro l ... " . 

b. Remb•u Tria l 

ln lNcembocr 1993. ;u\othc-r trial '-'>'as constructed on Route 1, 
beh .. 't!'en Remb,lu an<J lampin. T he trial spanned about un~ 
kilomctr~ wi th l'"ight different test sections. T hrt!e forms of 
ruhiJl~r w('r(' uSC"d; la tex. tyre shavi ng (or cn1 mb rubber) imd 
n1bh~r powd\"1' (I'Om rejected d on'lestk glove~. Dry pro~~s t_)f 

rn ixi l\g 'WMI ndoptcd whereby a measured amcmnt of the rubb\~r 
add itive~ was m nnua lly ad ded into the p ugmiH. IJ('I\St~ grt~dcd 
asph;, ltk l'"OriCI'Cic nnd bilu minous macadflm, and opl)ll orfldNI 
porouJ; Mph nll were lnid in the test sections. 

Up In Mny 1997, when the last monitoring was Cflrrird o u t, 
the C(')J'Itrni1C$l5C'Clron showe-d an averagt- nlt d<>pth of 2.~ .nn\ 
while the re:M of the tes-t sections had eJther :~ero or 1'1<"SiiSiblc 
rut. All le>t sec lion> h•d nol <'ra~ked lh<'fl. 

lndi~Wt T ~n.,J~ Slrength (IDT) lest.~ carried out on cored 
samples indu;ah:d nmsistcntly that rubbcri;;ed mb.es had 
stiffness modulu~ higher th.-lr\ thr- oonvcntional mix. 

c. Sg. lluluh Trial 

This tricll wa~ con.<;tructed in December 1996 .... ·hc~bv thn•r 
kilornrtrr:o; nf fllbbcriscd mix and o ne kilometre- of convc~rltion.;l l 
mix .. ,•Ne constructed. Rubbe-rised bitumt'tl wi\$ produ<'~'d by 
blcndil'lg crut·nb t·ubber from old tyrto$ passinn No. 40 mcr,h 
... ,,ritl\ SO/ '100 pcmdr(\tion gmde bitutnt.:'fl . Dt~tai l evaluations were 
Glrricd <Hi t w ithin,, 200-nwtre s tre t(.h in ead'l tes t l1<:Ciion. 

T he <mly po~t (."() 11.~lructiun surve y rcpOI'h~d was cnrl'lcd 
out in ja nuary • March 1997. Except for som~~ localised m inor 
scgrcgl'llion pl'vblJ,)nt~ fu~md in tht~ contro l test section, there 
was no other dbtre~s observed thC'n . 

Laboratory t~st results irom the tl'ia), however, sh owl!d 
some mconsi~h.,.,t prop4,'rtiC't;. f~o( example. the binder content 
of the control mix \Vc\S. mudl lov.,rcr (4.1%) than [he rubberiwd 
mix (5.~) \'\•h,~l'\\·•~ the air voids content was lower in the control 
mix. '11lCC'(> .l~ two f><K'itblecxplanations for thh> inrom.;!>knc:y; 
the rentrihJgal m(•lhod oi binder recovery in clccordnn«• tu 
AST\4 0 2172 w,h rlOt aC'curatc enough when rubbt-rJ)+!d 
bihtmen was ir'lvolvrd .lnd the presence of rubber granule~ in 
the m i"< h;HI rt'~ic;tNI cornpaction the reby resu lting in reldtH·'t.' ly 
high .:ti r void~ ('v(ln ot re la tively h igh bin de r content&. 

i..llborntOI'Y dynam ic c re e p tests indic~ ted t h nt t h l' 
rltbb('l'i$Cd mix I'CJchcs 3% stra in fas ter th<m the eontro1 '"'ill:, 
BM~d 01'1 thi~ flbscrvati<m, it would imply that the rubbcl'is<-d 
m ix ha d lr-$S •'<"~istanrc to permanent deformation. 1 Jowtvt.'r, 
the p rCSt"'' l'l<'<' of I'Cialively li.igh air voids in the r ubbt?-rist:-d rnix 
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thc1t might rootributc to eouher str..-.in dev(!'lopment m~rits a 
~vit:w on this implication. 

lk>th tht> rubberised and ronlrol nti"'" have rel~tiv~ly low 
den>ily. l11e mean densily for 1he conlrol and the rubberised 
mix wos reporled 10 be 2.193 Mg/ nt' nnd 2.154 Mg/ m' 
respectively compared to typical values in I~ r•ng~ 2.JO- 2.35 
Mg/rnJ for dei\Se graded mix. This co1.tld be attributed to 
in(lc.IC<Ju,He compaction during con~truction. 

d. KLIA Project 

ThE! ~?xperiertce mentioned above had l~d JJ \.Stitutc;: K<:r'j il Raya 
Malaysia to p ropose the usc o f rubberised bitume n in the 
prestigious K L l nten la tiona l Airport project. 

Specification Series 900 of the Kt, lnl~rnation•l Airport 
project jndudcd the prep aration o f rubberised b iturl'ICJl in 
complias'ICC with TRRLRoad Note3612 for use in lhC"OJI'Il;lruction 
of wearing course of lhe perimeter road. As !'('(:Om mended by 
RRIM, high qualily grade nalural rubber powder with specific 
vul01ni7Ate properties was specified (refer 10 page 25 for furlher 
details). II did not. however, specifically indkalc th•t crumb 
rubber from old lyres should be u>ed ,,s lhc rubber additive. 

Superpave performance grade I'C70 in compliance wilh 
AASHTO MPl - Standard Specificatiocl ror Performance Graded 
ARph;rit Dind~rt~u .. ..-as sp~d (icd (or the rubbcrlsed bitumt!n. 

A to lal length of app roximately 50 k ilomelres of the 
wea ring cou rse o f t he pc,.im c tc r road wns ~ucct-ssfully 
con struct(:'d using rubberis~d b itumen blend of c rumb r ubbe r 
hom old tyres \Vhich was tested nnct certifit!d by LGM. Th e 
m od itit!d bltun1en prod uct, C<lllcd Sltell Rubbaistd Bitumen. rr~et 
performance grade PG70 spcci fic•lion and had been used 
~:xten~ively jn the Kl..f/\ perimeter roAd. 

e. Oth er Propr ietary Produ ct 

Bitumim:s P1'tmium-R i~ a proprietary formul~hun of rubberiSt~ 
bilurnl.'tt produced and marketed b)t P~trona~. It was claimed 
lhdllh~ bindor had been used to monuf•<lure d<'fiS<' asphall 
mh:("S for ovc( 15 kilometres of road in t•utrajtl}' .l as well a<S 
,l(l~S r().)LIS and parking areas at the oil culd ga'> plar\IS in 
K~rt~h ;lod Ccl>cng. 

Experiences in India 

11\tlia is c u rre n tly the Lead ing u:;('r of ("ru mb t•ubbcr fo r 
modification of asphaJt in Asia. "Cu i df•lil'~ Specifications on 
thC" Usc ot Polymer and Rubb .. ~r .Motli(i<:d Bitumen in Road 
Conslructson" were issued by th~ lodinn r~ondsCongress (IRC) 
as Special Publication 53 in 1999, «I'ICJ a f.i r~t Revision o f these 
suide)ines \·Va~ pttblishE<d in 2002. 'l'hr H 11rY\1U of lndJan Standards 
has issued in 200.1 lnd ian Stand."'! td IS 14-Ml$ which is similar bu t 
not identical to IRC Special l'<•blicati01l53. Both IRC gtlid~lines 
and IS Standard 14462 indudo «-parole •peel ilea lion pro~"'rties 
for bilumen modified with natural rubber (1\IU-10) and for 
b11\1men modified wilh crumb rubber (CRMD). 

Of the thre..> CRMB grade< included in IS 14•162. CR_\Ul 60 
IS mos.t appropriatE' for uc;(' on nlajor highways located in hot 
climate. Comparativ~ t~ttng w~ls carried out un polymt'c <~nd 
crumb rubber t'llOdlficd binder~ from (ndia.. u~mg truclitional 
( Ind ian) test methods a nd specification~ a:J well as (t\Orc 

ttdvt'nted test method s. 0.1'1d specifications fur f>{;rfon tl a tn:c 
Gr,•d ed Binders (J\ASHTO ~ 320 and ASTM D 6373). It was 
fuUJ\d I hal CRMll 6() is about equivalent tu 1'(.; 76, which is • 
widely specified b inder grade fo r lwnvily traffi('ked h ighways 
in warm to h ot climate~. 



Experiences in Europe 

In Europe, crumb rubber ha~ so far not 
b~cn as ex tc-ns ivt"'l}' used as asphalt 
mudifier as in th(' US. llowever1 the 
European Tire Rc<'yding Association 
(ETRA} is aggressively promoting 
~nvironmental and perforrn~nce benefits 
of crumb rubber ar; bitume-n additive, 
tln<i in vit>\'lr of the incrC:\Sing en:lphasb 
o n 1 h~ nl?ed for recycli '' S " nd economic 
usc of recycled malc ri.,ls, crumb rubber 
u~ar;~ in asphalt pavement i$ expected 
to ir't('T~aSt> also in Europe. 

Experiences in the Un ited 
States 
liex'n~•se d isposal of used t)'J'CS ir't landfills 
1wcscut~ <m increasing rnvironmental 
problem, legislation o.t (<>drmL s ta te and 
l (l(t~ l goverrunent level~ in the US started 
olbout 20 years ago to prornote.,a•'KI in SOUll' 

G.'\~ mandttte_, the use o( crumb n•b~r 
(CR) in asphalt pavement<. The lllO>I 
notable of thf..'S-(> ll'gt)lations was tht.' 
lt"ltc•·mod!ll Surfdct: Transpottatio n 
Efficiency AC:r (!STEt\) posscd by the US 
Congrc~~ in 1991. H mcu1dated thatsta rti.ng 
in 1994 al least 5% uf aiJ :tsphall mixturt.:-s 

STATE 

"""" for fr.dcmUy nmded highwny projo.><.~ 
be mod i(i('(j with CR. The mn•"ldntc stated 
fo rthca· thot each o f the following yea rs, 
""''SC of C:R as asph•lt modifier wns to b" 
incrcM, ... d by 5%; in 1997 .lnd "•lCh yt-ar 
thereafl<'r, at least 20%of all fl'derally funded 
a>pl>.1lt p.wing projeds>hwld h.wc ia'IC!uded 
CR .:ts modif.cr. ·n·,is lt.Igi~lation caused a 
~h:up incrca::;c in i.nt~t Mrl in usc o( C R as 
(1spha lt m odiiicr. I"S~~<H.t~~ many s tlllC 
trtu"\Sport~, t·ion dl~parhl l t'J.lts d id not have 
~uffidcnt cxpcl'icncc i11 Cl{·tnodified bi.,dcr 
dl1d n'ix design, and in n:lc1tcd :~Sphc:"l lt mix 
production and p.w<-nwnt construction; 
""""'of the projc<~s r.1rric<l O<at dlli1llg this 
period did nol m~t ~rformance 
''XJXI(1~ttions. As a result,. the' tt'dera1 mandate 
of uc..ing CR in asphalt pnvC'rnt'nts was 
s~1 ~pended in the 'l'r,,ns portation 
1\ pp .. opriations Dill of 1995 ru'ld funds were 
<:N n:;ide to conduct mon' r\".C:I.'ilt1.:h on; 

o Test methods and o;p<'<;ifications for 
CR modified asph.llt bind"rs and 
mixtures. 

b. P~rfotmance properti~< of asphalt 
bi1'tl~rs and mixtu •·cr.; containing CR. 

c. Aspha lt m ix design using C R1V1B as 
bind a.>r. 

d. Asph(llt mix p roduction i11'd p~ve· 

REMARKS 
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m~""ll l Cllnstrudion w;iJ"l£1, CRMB. 

c. Prf•jf!Cl quality control nnd qufllity 
ns.c:uran("E'. 

US is not o n ly the prima r y 
contributor to CR tcchnolog) dt>velop­
m('"nt~ but i:; currently also tht' l.•rgt.~1 user 
of ('R in .»phalt pavements. Until 1992. 
mort" th;m6 milJion tonne~ of Mphalt mix 
modi(h"d with CR was p1·oJua·cJ (!nd 
used in p nva.' ltt€'nt constt·u c:t iO•"l; s inCt' 
then, usngl' has been grmvl•'S. l""<:pccially 
in Fl()rido, Cc-l1ifornia, Texas and Ct.>orgifl, 
and h:~~ now t~ached in the US mo~ than 
15 million tonnes of CR-modifled a.;phalt 
mixes per y<>.ar. Most of the CR-modified 
bindc•· i~ u~d in gap-graded t'niXIun.>s, 

~w:h as porousasph,"ll t (lnd open~gradNi 
(rit'tiol1 course. The (>Cr<:~ntagc o f CR i 1"l 
bil1.1tnino us bi.,dcr usc<J tor friction oourst~ 
is typimlly in thcmngeof 12t<> 16%;highcr 
CR dusagcs .uc typically u)4.!d in ArizoJ"la. 
Ft•r del"&' graded. asphalt mixtures. low C.R 
dQ<.t&''> are used, ranging from about 5% 
in Floridd toappro.ximatcly ts% i11 ~me other 
SL<)t(•<ii;, 

'l'hf.l' pt>rfon n a ncc o f t'ru mb rubber 
mod ified asphalt mixes in th<" US in 1970s 
._..,,d I'J&)saresummarir.c<l i•"l'l'tlbl(' L tX'I<w.: 
(c>.lrJ<'tll(l from an unknown &Otm:e}. 

1 Alaska Pavf'ment sections plo~ccd in 1979 - 1983 usmg dry process (refer to Note below) have superior btigue 
~iSI<)I\0! but were not "~ t.OOd as conventional in re~isting ravelling and ))()thole- fonnation. 

2 Arizooa Th.- longest ~lSCt of crumb ••ubbE.>'r modified mixc~. t\ri7.ona presently us._.~ d~nsu nnd op<>•vgr<\dC<.l mixes 

-
3 

r.nnde with asphah-rubl.>et• bil,dcrs fl)T overlays on existing rigid and flexible oavcmcftts. 
Cali(omin Afl<tr \ISil'g crumb rubber lor mor€' lhan 20 years, C"Hfornia recommends; 

i. A-.phalt·rubber open·gradcd mixes ~ho\•1d no longer be <..-onsidered o.s on experimental technology. 
II Asphalt·rubbcr dl!n5l' •nd g.lp-gr3dcd n'tix~~ -shauld be used on .Ln ~xperin,f'nt\1.1 basis.. 
in Dry process using dt""Yuk.an~scd rubber should not be usOO. 

I COC'lnC'Cticut B.-'l:ed on nine·ycar P'!rformanre study or ..... phah·n•bber pa"cm~nl proch»<-ed using dry prO("PSS, 
Con•leeticut concludes; 
I. 0 1\ thick overlays, 2% C"''umb n»bber incrc~11)C r~ileetion craddng as compn">d wilh control s.ccti<.H'\S, 

ii. On thin overlays, 1% crumb rubb~r n.•ducc reflcclion <'l'a<'kiug by twtHhh•d , lllCI'Cnsed in crumb n 1bber 
" mtcnts resuH in morl.! <.·•·ncking. 

5 Florida ;\Jl asphaJt. rubber dense and OJ)CJ\•graded sections ped orm.OO \vell ~;ince 1989·1990. Beginning in Jou\ullry 
199·1, all dense and opcrt-grnded frtction course:, rcquir~ an asphalt·r"bbcr bmder. 

6 Kansas Two expcnmental a.sphah·ru~r dc~graded ~ti01\S placed in 1990 $howed more reOtttion aac:kit\g. 
7 Michigan Eight e"perime-ntal ~~occlion1 constructed in 1918~1979 performed poorly in terms of reflection cracking 

and surface disintegrauon crac-king. Michigan does not recommend tht u~ of crumb rubber modified 
uphall . 

8 Minnesota Three experim<m ta l seclions d id not show b('nClils which offset cosl&. No (u turc sections were phU"li)Cd 
until mot'e sp<'cific bcrudit10 were identified. 

9 Mississippi A lc~t !-"i lH:tion '""Hh 6% dcv ulcanised n.1bber Sllowl!d little ~ignifictlnl difference in crack po llcrn, skid 
rc~istance and rutting after 2 years as rotnp<~.rcd \o,:ith the conttol section. 

10 Oregon Arter 5 years, n•bber modified section show~d better resistan<e to <racking. Ho\-.:e\'er, ravelling in the 
se<hOn WO'IS or <:Ooi::Wn. 

II South Dry process rubber modified sections de,•eloped some potholes and break·up aher 1 year which 
Dakota subsequeJ,tly dcvcJop<.-d into large areas of delamination And peeJir'lg. 

12 Texas Of two sec;tion.s, one J'tWCih:d 11hortly after COJ\SlJ'uCtion whi1e the olher pcr!OnllCd satisfa<::torily. 
13 Utah Dry proress rubber modified SC<'tion was r(~movcd alter 3 yca l'S b.::cau:,.c of severe ravelling. 
14 Vl ash.ington r: i v~: upe n-graded scct iOI\S o;howed good to very sovd performance. Dry process sections showc:d poor 

to average performance. 

TA OlC 1: Utrited States expt'ti~·nces ;, crumb n1bbtr. 

• BulcJin Scn~;s:tra Fasiliti Jal<m Muc 2008 • 23 



Teknologi Baru 
II w:.~ also reported that the Tcx"~ 
T ran~l""'l~tion Institute ( r n) hn• carried 
out n comprehe n::;i ve Sh1dy 0 11 dense· 
grntlf•d rn ixcs which ITl ch1im~d that the 
ad <i i i io n of crumb rubber docs not 
ifnprovc the properties of th e rnlxes 
(sour<"c unknov • .rn, extr<•cted from tGM':. 
lill.."tilluJ'e revit!w). 

Quality of Typical Crumb 
Rubber in Malaysia 

Crumb l'ubber for oS<" it"' the 
l<t b o r n t o rv a~s~ ::; s m e nt ,:; o 11 d 
SllbSt~qu cnt lietd trials i11 Ku:u11n11 wos 
oh tnii'ICd f i'Om Jeng Yuan Rcdalm~td 
RubbCI' Sdn. 6hd. This company wa1> 
c~Lablished in 1988 V•.'ith t he principal 
aclivily m mctnufacluring and sal..- of 
prt"mium quality reclaitnt""!d rubber. 

20031 it ..... as bridcd th~t its monthly 
outpu t then vlas M)() metriC ton~, Slrro o f 
which '.·.:as t!xport~d to countr ies like 
Taiwan, ja p tln, Vic!I'HHn. India and 
Australia, Crumb rubber o f mesh 10 (420 
1on) appeart'd to be- a fnajo1· product with 
n monthly ou tput of approximately 500 
metric tons. II wa!t ucoed mainly in the 
manufaclurc of mouldt'd rubber 
products. Finer crumb of m"sh 00 (l:lO 
i'm) was produced in mu('h l<"sser 
quantity of 12 metric ton) pt:r month as 
tht! facto rv did not havt: r,u;ilitics lo 
purpo*ly i>rod uce the fint!rcrurnb\ .. ·h ich 
V•.'(l$ mai11ly used in mO\king bhOl' soles. 

The- source for the crumb rubber was 
rubber b u ((i"gs and dust which -..•:ere 
purcha~e<J nt 40 ~en/ kg from various tyrc 
retreading companies. The typ~ of tyrC' that 
was rt!tre<'dcd wa~ mninly truck tyres ~\1hich 
containhit;hN pl'Oporlion of natur<1l rubbcl" 
as compcu'Cd tO passenger car tyres \\rhich 
a~ g<.>ntrolly made of Styret>e-llutodiene 
S)•ntl><'lic rubber (SUR) or polybutadiene 
synthetic rubber lhecnunb rubber of mesh 
4.0 was then prin>d at 80SE>n/kg. 

11>e typic.>! quality of crumb rubber 
p roduced by }eng Yuan as compared to 
the Calttan5 sp~cific<• tion. is shm.vn in 
Table 2 below. 

Test far.lmc:ter Ca11rans Crumb Rubber j cng Yuan Crumb Rubber 

At't'tot'IC Ext1'3CI ('X,) 6- 16 10.9 

Rubbet Hydroc.ubon (%) 42-65 57,0 

C•rbon Bl•ck (%) 2$ - 38 2$.3 
Ounng a 'ri~il to the factory in Port 

Klang by JKR <md I.CM officials in M,udt X3tvr.ll Rubber~) 22-39 n.a. 

Ash(%) <8,0 3.7 

·rABL£ 2; Cllemicul composition of /e11g Yuan crumb rubber. 

Full-scale Road Trial in I<uanlan 

Objecti'•es 

The ob~ectivcs of the trial ....... ere to ('OrnpoWt' lhc performance of 
dense graded bitu minous overlay in<;orporatingcrun\b rubber 
modHie'cJ bitumen with a simil.u overlay but using 
('()(\\'tmtlon.JI penetration grcKte 8().100 b1tumen in mitig(!tin,g 
"'fl<><:hv~ <rocking and to •~<II><' du~bolity of porous asphalt 
incorporating c rumb ntbber modllicd bitume n as well a:o; a 
propril.'tMy modified bi tumen produced by Petronas. 

Silc sclcctivn 

A site vn Route 2, betwet.>n ScL~ I iOil No. 340 an d 345, .Kua11ta•' 
bouni.l was proposed by jKR Dif! trict of Kuantan . The- rond 
pav<"ft'I<'Ol of the four- lant.' dual cttrriag~way \·.'hich was 
ron.-.tructcd in ~arly I~ ha~ vislbly r~ached d critical or fail 
rorld11ion over a )Ubst.ctntial proportu.m of its length and 
rchabohlotoon was thetl urgMltly requorcd . In fact il had been 
idcnlt(icd by the JKR District of Ku~tntctn tv be overlaid by the 
l~cc.1cr31 RO<,d maintl'narlcc concession.1ire, f.(~.._,nd Cate Sdn. Dhd. 
1 he p a·opost-d site was thcrcfoa·e needed tube t runcated from 
the I'IUtint~mr ncc cont ract in order to fadli t<ltC the construction 
o f the test s~<:tions. 

Experimenta l Design 

As th~ incorporation of crumb rub~r mod1fled bitumt'fl~ as 
reported cl~whcrC' .. can extend t~ dcsigrl li£e (or an}' given 
overlay thi~kncss. it can also be""''" to n'ducc the thickrw~s of 
overlay of a give'' design life. lluw('v('r this design approach 
wa~ not <ldOpt<:'d, instead ove.rlayof:;irllriJr thickness was plac~d 
for eac.:h typ<' o f .. ,ggregate grad(ltiun us.cd, \•.:ith or v.rithout 
cru mb rubb~~r. The test s ite wa::; d i vidtd into se\•en test s~c.:t ions 

as follows; 

i. Dcn~e·graded asphaltic con crt!te. ot\8g"cgatc grading A, 
wi th crumb rubber modified bituown (hcr<'hy referred to 
•s R·Del1SC A), 40 mm thick, 
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H. De nse-graded a~phaltk roncrc tt:, aggregate g rading A, 
w ith conventiDn nl pcnc:u·ntion g rade 80-100 b ilu mcn 
(O,•nsc A), 40 mm thick. 

iii. Oensc .. gr~1cled aspha lt it' L'Orlcrcte, rel~tivt'ly fine aggreg.1te 
g,rad ing 13, with corwcnt ional penetr<fitio n grade S0-100 
bitumen (Den>• II~ 30 "'"' thick. 

i\', Oc:nse-graded asphahicroncret4!, relati\·ely fi1'1C aggregate! 
grading II, with ~rumb rubber modified bitumen (R-O.,n><> 
8). 30 mm thick. 

v. OJ".'n·g.r•ded porous asphalt, "!!&regale grading C. with 
crumb rubber modified bitum~n (1(-Porous C). 40 mm th ick. 

vi. O pen-gnlded porous asphnlt,. Hggr~gntc grad ing C with 
P~twm•~ modilic:d bitu mt"n (Ptotronas·Porous C}F -10 mm 
thick. 

vii. Op~n-gr<-~de:d porous asphnlt, rc1o tivcly fine aggrt'g,Hr 
grading 1), with crumb rubber mod ified bitumt-n (R· 
l'otous 0). -!0 mm thick. 

Dense 8 ami R-lkosc 8 were to be l•id to 30 mm thickness 
bec<luse the mcl:<irnum nominal ~la' of lhr aggregate was on1} 
10 mm and pavement surface crack) wt;r<; e-xpected to appear 
(,lc:tcr than in the 40 men lhick overlay. 

Determination of optimum crumb rubber content 

Crumb rubb('r-bitu mcn blend s wHh variable content of t m tnb 
rubbvr (CR} were p repared in th.:oloborntory . The qmmtity n f 
C R adued r•"S"" from 0% to 16% a t on increment of 4%, bv 
wt-igh t of the bitumen. 

Oynami< S hear Rheometer testing 

Dynamic: SJ,,,~r Rheometer (DSR) is u<ed to characterice lht 
viscuw~ ,md clastic behaviour of th<" bitume n. It does thi-s b)' 
med~uring the complex shE:'ar modulus G• and phase nnglc 
dt•ltll o ( the:! bitumen. Got i~ <l (ll~O$urc o f the total resiSHlrlCC' or 
tlwbih1U1en to deform when rcp<N'IlCdly sheared and it COJl:Sists 

o f two pa •·t~; elastic (recovera ble) and viscous ( •' 0 •'· 
recovera ble}. Delta is an ind k<ltion o f the re la tive amoun t o ( 

r~tcover.Jblc .lnd non*recoverablc J C'formation. 



Non-recov~rable or permanent deformation is controlled 
by limiting G,.. J sjn delta at a r'ly tcst te •npcrature to value gret1te-r 
than 1.0 kPa for fresh or unagcd b itumen a nd 2.2 kPa after 
aging in Thin Rolling hlm Oven Test (RTFOT) or Rolling Thin 
Film Oven Test (TFOT). 

It is this DSH test th(H \A/aS used to determine the optimlml 
content of <.:rumb n •bher i t'llh~~ modified binder. 13indttr grade 
PG 76 ha:; bt!E?n sped iif~d for lhc cru•nb rubber n1odified binder. 
As :;uch, sampli?'S o( the lnboratory b lend o f crumb rubber­
bitumen '-"'E!rt" subjt;'':('h;-d to DSR test at 76-:c. TFOT wa:; used 
for aging tht> blndt.'rs. The test~ were carried o ut at Unjver::iity 
~·1alaya. 

Referring to Fjgun.' 4.a, C .. /sin delta of u naged :;<lmple 
equals to J .0 kP<l ilt cn..tt'l'lb rubbc•· content of about 121K. wh€'rl?'(l$ 
Figure 1A huJi('M(:S th<H C*/ s in delta of TFOT-aged samp](> 
re<Khc:-s 2.2 kPa at rubber crumb content of about 17%.The­
rest.tlts sh(lw t hnt C .. /sin delta increases expon t?nticllly \-vi t·h 
ino:eC:lSing ('rurnh •·ubbl~t· oontenl for both unaged c:md TFOT­
agt?d sarnp.les. 11 vv<ls join tly decided by JKR <lrld LG.M th:~ t 
cwrnl'> rubbCI' lonte nt of l 6<}-;. bt• used in t he r(J<)d tri.)l in 
Kmmhm. 
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Figure 4.3: Variaticm of G,..!siu ,telta witl1 crumb rubb{~r 
(:lmfent for unaged bimfn. 
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Figure 4.4: Varia lion of G>tfsiu ddf1t witll crumb rubber 
cauteut jo.-'ffOT- aged binder. 

The b lend witry 16% CR cont~nt was St.tbseqt.tent ly used in 
thC' pi'Cp<lralion of dense-grad~d (grading A & B) and open· 
g raded {grading C & D) mixtures at varying bjnder ('(.)tltCtHS 
ra nging fl'o1n 4.5% to i.5%. 

Teknologi Baru 
Construction 

The cooslntrtion of the trial comrnenced on l3':. june 2003 
bc:-gill(lit'lg from tl.~Sl point .. J 0 on tiH~ slov .. • Jane. As monitoring 
of the h:'.Sf se-ctions would be confined to the slo ..... · hm(:' onJv, 
supetvis ion of the construction v .. ~~,s c~1rried out on this ((lt~t' 
OJ,lv. Th<~ con~truction of .1H scv<.!n tesl sed ions on thl! slow 
t;.n.~' "vns compkl<.~d on ;;o:~ · june 2003. 

Photo 1: Ptwing tile test ~c~c:t.icms. 

1......, " ,. 
Photo 2: Bit.wmm b/(.'nding $ySlmu at JKI< J<u(tJi Bukit Pe1r.r;gorak. 

Discussion 

The full-scale road trial in Kmmtan provided an o pportunil y to 
eval uate the performan('e of crt.~tnl.> rubih) r modified 
bituminous overlay in mitig<lting re-tlc:-ctjve ('r()('king. lhl' mo~l 
w idely reported btmefit of u~ing crumb n •bbt.'r <lS bi! u men 
rnod ificr. T he presenc~ of crumb rubbe-r in t he bitul'l'll.' ll 
itn proves signifi<:o.1ntly the binder re::ii::it<m<:e tu <J» id ativl' :.gif1g. 
Some compone n ts of crumb rubbt'r httve lov .. ~f:'r activ:~t ion 
e nergy than bitu m~n, v.•h ill? othl!r comporH' I'ItS :~ct a~ a nti· 
oxidant. T he components with low HCt iva! iOt'l energy l'<.~nct 
mo re rapidly \Vith oxygen than bHurnen. This influenc(~~ 
posith•ely the ilging bdtaviour of th<.: modifi!Z'd b indc•·, bf'<'<lu.Sl~ 
the product o f rubber-oxygen reattion js less dctrimcnt.ll to 
the bit'ldcr ~1nd mixlure performance th<m h the pwdlt<.'f of 
bih1mcnMoxygcn reaction. Overall hardening of the bindN is, 
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Teknolobti Baru 
tlwrdvre~ slowed down sigrlifi('.llitly b)t 
tlw pn:)cnce oi crumb rubbe-r. ·nh: l~Ht'll 
of •g ing is fu nhc l' I' Crl tJ ~,·d by the 
prcs(;!nC:c of cnrbor'l bln(k .. which h:. (m dntt· 
o,.id(lnt1 :.nd by the typicall y thkkc1· 
bind~t· film~ of ('l'mnb ruiJlH!r-modtficd 
'"~ph.tl t mtxturcs. Despite i ts b~;· i ll!; rnot'C 
vi~vtl!> ,1nd higher stiffnc~s, f.l i l~• n.• ~tr.•in 
of prc.>pt?rl}' formulated ar'ld pn,'ldlll'l"tl 
u-umb rubber modified bind,·r i"- l~1rg"~r 
thdn thilt of corwentional bilum('r,, tim~ 
incn:..,1:t>ing also rcsista1'1C'i? to C".r.•ck 
init1,,t1UJ'I .1nd propagation. 

W t l h cxtcn<;iV<' ~~rark i ng i 1"1 thl! 
umh.•rl)'ll"'g layer. high ttaffir to.lding and 
ri.·J,ttivcly thin C()~mc:til' tWt'r1:•y (4.0 Jl"'U"'}, 
it w(l~ antidpatcd that the CJ'acks wouk.l 
pn.>pHgitl~ into the new ovcrlny wi thin a 
rcl(ltivcly short period of tin1c. l..v('n fl 

thinner overlay (30 mm) l.o.·as indudt.l'd in 
lhc ht~t ~ctions in order to cxprd1te 
furth\·r tht> impending appcarclOfC' O( 

rM\('(IIQn cr•<'ksoo the surface of the nt'w 
ov<:'rl~ly so that the comp.uison of 
pcr(ormt'lrl<'l' betwt-~n the test secticmo~~ 
w ith fUld w ithout crumb rubber could 
bt~ l'll:'ldf' nftrr ;\ :;hortc?r pt.>riod of time. 

1 ht~ ,,pptoa('h adoptl:'d in the..· design 
ol thkknt'SS of tlu~ ntew overlay was thnt 
<~ similnr tlli<"kt\CSS wassp~dfi'!o!d for both 
test ~e~tion~ \~'ith a nd ""·ithout crumb 
rubber t,lth<'r th(tn r~ducmg the 
th1ckncot;.<et of til<- overlav modifie..-d w1th 
crumb rubber acoordi~gly t-tu;h thotl .-. 
d ... ~ign life similar to the ov,~r1a~· w1thvul 
crumb rubber was achieved. 

Mix Typos 

Initial 
(before 0.5 
constr.) 

R-Oense A 52.5 0 
Dense A 44.8 4.5 
Dcn<e B 14.3 5.0 

~ensell 12.0 0 

R· l'orous C 3.0 0 
R-l'orous D '1 .5 0 
P-Po ro u< C \.5 0 

'-----

CONCLUSIONS 

With tho possiiJility of thocker film of 
bmdcr h,wi11g inlpruvcd rt.•s:istance to 
oxid.ntiVl~ aging, th\: crumb rubbcJ' 
modified binder \Vel~ *'l:;;o u sed in t he 
COI\Siru<'lion of poruu!)a::;phnlt test sections. 

Thf' othti"r benefit thal is norma llv 
.. 1s:1ocinted with thl! U5C o f Cl'umb I'Ubb~r 
as bitun'lcn modif• ttr i~ improved 
rcsista.JlCC to rutting ut overlay due to 
the prescn<'<' of tlu: mon.• dscous 
modified bind('t. Howt!vcr~ a:t the test 
section.~ were IOt"c)tt.'t.l on a relah\•ely flat 
tl!trairl. the overlay Wd!> not ('Xpccted to 
be s ubjected to high tralli<· loads al 
extremely long IOrH,hng tin1es which 
wot1ld be 11ormnJiy rl~l>odatect with s low 
movi ng ht~avy cornnJ~r<.: i al veh icles. 
Unde r such ex t ~'"'"''-; conditions, t he 
binder \·vould bdl.Wl' in ,1 more viscous 
manner, allo .. \o·irlt; the bituminous 
mixture to now under the high traffic 
stresses. The ptogrcct<.ion of surface 
ddormation along th" wl~lpaths "'·as 
therefore not monit(')rcd 111 thi(!: trial. 

Periodic monitoril\g ('11'1 1hc 
ft.Jrrnation of surface crnrk.:o i11 lht' d e nse 
mi xturt> t~st sect ion::: .:md l'aV<'II ing ir'l I hi..' 
pol'Ous asphalt tel:it secti<m~ was C'<Wricd 
o ut by rnanual obs\!rvati()n ,'lnd this v • .ta'­
con (i;l~d to the slo\V lnnl\ \)lllv whrrl..' 
most of the h~a~o·y vehicles ~o~;ould bc­
tr:.v~.'lling on. 

The- prl!"sence of cr,lckinp; and 
ravelling Wf?((l' recurdt:d as perccntilgc o( 

the total ar('a within e,tch test SC<"tion. 
TJblc X below shows thl!">t.' re~ults for i111 

Time Aller Consltuction (months) 
Percentage Area o f Crncki ''g 

3 6 12 18 

0 0 0 2.8 
4.5 4.5 5.0 5.0 
5.0 I 5.0 6.0 6.0 
0 I 0 0 0.8 

Percentage Aren o( R\tvelling 
0 0 0 0 
0 0 0 0 
0 0 0 0 

tht""' l~t ~"'ct101h which were obt..lincd at 
various tinH""' intt.~rvals after cons truction. 

Th~tt.\ is an i ndkation that thr 
p rl'Scnce of c:rumb rubber in as phalt 
rnixh.&I"C~Coul<.l ~ign i(inmtly milig~1tc the 
propag(1lion o f cracks from undedyh'IS 
layer:, lhrough t't.•kttively thin overlay 
with I'C'intiv ..... ly fin ..... dggrt!gate g radation. 
This wat; t..hown by considerably less 
percentage of cr.>eks that was reflected. 
Howr:-v("r1 with coarser aggregate 
gr.ldation .md thi('kl~r overlay, the crumb 
tubbt'r docs not appear to imp<Hl 
apprcdobl(' imprOvt'm~nts in resist~1ncc 
to rcf1cctivc crncki ng as it \\•as observed 
tha L both ~i."'t~t i(ln$ w Hh and w itho u t 
crumb rubhcr were performing equa lly 
well ollcl' 52 ononths of monitoring. The 
extra co~t in(u l·rcd bv the addition of 
crumb rubb<-r to th~ road surfacing 
maten,11 •vould not be justifiable of 
signific.1nl improvl"ffit~rus <'<X.rld not b.: 
attained. Further monitoring of the 1<->t 
sections IS rccnmmcrldcd to ascert~jn 
that appreci~ble improvements as in the 
thin ov~rlay rould be achieved in the 
thkk~r (Werl<~y after ~'~ Jon gee tirnc pcr;orl. 

1t WHS (ll:m observed thnt there wns 
no wv~:Jiin~ il'l ;~ II lh rcc pomus Mphalt 
tttsl ::;:<.:<:tjon~. 1"hi5 could be audbuh"d 1(1 
the r~lc~tivdy thick film o fbind-ercoaline 
the ttg,gn.>gah:> due to the presence (')f 
crumb rubber an the R - Porous C .1nd R 
- Pomu.., I) tt.•!.t M."ctions and propnct.1rv 
.ldditivt" u1 tlw l'clronas - Porous C test 
set.: lion. 

%of 
In itial 

Cracked 
30 52 Area at 

Month 
52 

5.8 6.0 11.4 
7.0 7.2 16.1 
8.0 12.0 83.9 
2.0 3.2 26.7 

0 0 0 
0 0 0 
0 0 0 

i. The p~>flce of crumb rul~ ul tht\ road surfacing dense 
tnarerial .-.ppear to impart nppn.."('i('blt_) improvements on 
rc:,if>tctnce to reflective cracking u) n'l(l t·i v~?-ly thin overlay 
with r~latively fine aggregate f, l'.lcintion. 1--luw~ver, similar 
imp1·ovc.oments could not b~~ .l:;C'("J't fl incd in thkker overJ;~y 

with c:ootrscr aggreg<'ltc gnldlltiOI\ rrc: it '"'as observed thal 
the section with cnnnb rubbN p<"rforn'\Cd only s lightly bettt!r 
thn1·1 the section without crumb n •bbcr (lfte r 52 months. 

i1. \\'ith properly designed dcn.w graded asphalt mbdure 
u~ing ruarserSuperpt~vc "'M"-'331C gradation~ tJwun!day 
c1ppears to ha\•e the .1b1lity 10 fC"~io;l reflC('th·e (Td<:king 
C"v~n without crumb rubber :tdditivc. 

iii, Ther~ was no ra veJ ljng in ~I I thrct' poro us a sphall lest 
Sf'l~liO I'IS. This could be clltl'ibutcd lo the rcl<'l tivelv I hid.. 
film of binder cuatin.g th._. ,,ggregates and imi;•·ovcd 
rc~isttll'l<'l..' to oxidative 3J;in~ of the binder due to I hi..' 
pl'C'i<'n~ o f cn rmb wbbttr in the R - Porous C a nd f< • 
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Porous D test sections and proprietary additive in the 
Petronas- Porous C test section. 

iv. The <l.ddition of 16% crumb rubbl!r to pt>n(:'tration grade 
80-100 bitumen reduc~ the pt>nl!tration V(l}u fZ' by 2 grades. 
liowever, tlle softe.njng po)nt merely iru.:reast-s marginally 
from a normal rang~ o f 45 - 52 "C to 56 11C. 

v. The d uct ility is significantly redured (rom over 100 l:rn,:.. 
rcquiremc:~nt for pcnetr;1tion grade 80-100 bi tumen, to 
~1boul 27 em with an add it ion o f 16% Cl'umb l'ubbcl'. 

VI. PC 76 binder could be ;1chievcd by adding "16% crumb 
rubber from truck tyre buffing lo penetration grade SO­
tOO bitun1cn. 

vii. The <'nunb rubber obtained loca lly from Jeng Yuan 
Red<~imed Rubber Sdn. Bhd. in Port Klang which \vas 
produced by grinding rubber buffing from tru<:k tyrt>s 
d id ('Ornply wit-h California Dep<H·hnent of Tr<lnspo..-ts 
$pecif icMior~ for chemkal COn:lpOsition of c.'runtb rubber. 

Recommendations 

i. LGM should p roceed in de,,eJoping bette r lonns of robber 
Cor usc ;15 b itulncn.a.d d iUve, whether it is to be ap plied in 
the dense-g raded or opcn~graded :.s phalt, as ctt.unb 
r ubber fr9m rubber buffing of truck tyres would not be a 
go od p roposition ao1d would definitely not resolve ttle 
prob lem in a isposing the abUJ1dant used car tyres in th is 
country . If natural f<Obber la tex coo.tld be developed by 
LCM. as ~ost-cffective b ih.nne11 add itive-, it is e nvjsaged 
tha t the impact to the tvfaJ:.ysia rubber i!ldustry would be 
more p ronounced .. 

ii. The rubber modified b inder and asphalt mixes should be 
s ubjected to Laboratory testing :mch binder e lastic 
recovery~ indirect tensile fatigue and resilient modulus 
(or SOJ,ne indications of improved resistance to reflective 
;m( (s urface cracking of dense-graded asphalt mixes prior 
to tria) application on the roads. 

iii. Crumb rubber rnodified binder i"'l densea.sphal.t n1.ixtur~s 
should be equivalent to Type Jl asphalt rubber as specified 
in California. This blend should coJ>tain 75% wbber frotu 
scrap ty res and 25% rubber f l'Om. high natur:.l rubber 
resources .. 

iv. The scrap tyres should co nsist of ground ru bber derived 
from tyre buffing of truck tyres whereas the h igh natural 
rubber should be ..ground rubber derived from materia ls 
that utilise high na tural rubber resources. 

v . Based on CaJ;for nia Department ol Trans ports, the 
properties oJ the r ubber lrOII\ scrap tyres qnd high natural 
rl!bber resources should be as follow; 

Test Paxa.meter Crumb Rubber High Natural 

Rubber 

Aceto ne Extract(%) 6.0 -16 '1.0 - 16 

Rubber I-lydrocarbon (%) 42 - 65 <50 

Carbon Black(%) 28 -38 -
Natural Rubber(%) 22 - 39 40 - 48 
Ash (%) < 8.0 -

Teknologi Baru 
v i. 1'erformance gradcd"bi'nC!cr shoutd be used' as a basis foj' 

specification Qf the crumb rubber modified bituLnen. 

vii. PG 1"6 shou ld be the target for s rumb nJhber modific 
bitumen formulation and pro<.tucti.on for use in eithe~ 
dense or open graded asphalt mixtures.. • 
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Be rita 

International Seminar on 
Stone Mastic Asphalt 
T he turnout for the INTERNATIONAl SEM INAR ON STON~ 
MASTIC ASPIIAL.T, held on "13 March 2008 a l th~ ~loliday Inn 
GJenmilrie1 Sh.th Alilm,. Selangor was bcyo11d the orguni~tml 
l!'xpt•cttlli<)ns. JKR and REAM Technical Committct:-4 - Pavetn~nl 

joint ly orgat1iscd this seminar with the support of I r:mson 
lleidelbcrg Cement Group, lnnopav~, JRS a nd Shell. It was 
gr<>ciously officlatod by Y.Bhg. Dato' Tr. Haji lvlohamad bin l lu>in, 
the Deputy Director of \'\'orks (Busines:sSc<"'tor) '"'hO is also the 
Deputy President of REAM. The scrnil''lar brought together 
researcher& and prolctitioners from Europe, China, Austr,tliil, 
Korea, Singapore and Malaysia, who shared wilh the p."'rtici~Mnb 
the;rexJ>l'lienc<.'S and state-of-the art practices in 5~1A appli<'.>tior» 
in their ~pective countries. The speakers for thi~ scrninar were 

M.r. Jiik Lee, General Manager, ln:;ung Co. Ltd. Korea; Mr. Horst 
Erdle n, Bus iness Unit Mauagt:r, J. Rcttcnrna1er & Sohnc 
Gmbh· .. Co Kg, Germa .,y; Or. LO\'<' Boon llwee, National 
Tcchnk;~l ~·fanager (S'porc & ivl'sia), l i;:ml)on Qu~ury Products 
Sctt'l Bh d, MaJnysia/Singaporc; Mr. Nigel Preston, Bit-u men 
Technical Managcr-OceaJlia,Shcll Au~trillia Limited, Australia; 
Prof. ·w ang Shao Huai, Lectur~r & R\:Scn•·eh(;.•r, South China 
Univers ity of TechJ'Iology, China; ASSO<'. Prof. Or. Rntnasamy 
Muniaudy,. Lecturer, u ,,ivcr<>iti f>u tra Mollaysia, r..·talaysia and 
Or. M.A. Shah id, Principal l'avemcnt Specialist, Opus 
International (M) Berhad, Malay<ia. '111<' knowk'<lge gained from 
thb ~inar will assist the particip<lnh in applying the Stone 
\1a;tic A•'J'halt surfacing corroctly M>d rffcetrvdy. 
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Seminar Road Asset 
Management di Delhi 
S (."rMmti 14 ~tro\ng pe!-lcrt~l yang tcrdiri di~ri kakitil nKil" 

Jnhlltl\1) Kl' rjn 1\._,yo Mal~1ysia, konsesi (Sdia Sd('•tggm•tt 
St11MtH1), k()tlt t•akiOr (flma Puri Cou~iruction Stlu. Ulul.) dun 

Plus E\'pt\"~!'~w~y Oerhad te la h menyertai deiE"gilsi ln:t\M kt' 
Sl~m hut t\ ,, I ~r;~btmgs<~ PlltRC Ro:ul i\~set Muu(lgrml'n I d i 
CharldiSC'IJ'h dt)r'l Lawal;mSambil Belajar di Delhi, Jndiil d.\l'i 17 
hinsg., 22 ~!"c 2008. 

Seminar lni adal~1h anJuran bersama Tt>Chnic,ll (\munith'\" 
4.1 A<:.<cl ;\1,\nag~mentdan World Road ASS<IcialiM (PI ARC') 
d.m l~l.,h d1<crla1 olloh delega>i dari p<>lbagai ""&"'·' di <A'Iuruh 
dunia. Seram~lt 19 orc1n,g penC'e'rcunah d~ri $\"·rtit'rl, fA"r'mMk. 
Malay.,.i.l, Unrtcd Kingdom, lndi~ Afrika Sel.tt~ln~ 1-lung:tr)',. 
Austr.tliaf Pcr<~nci~ d,'m lsrael/\·Vorld ~nf... tl'l.ith dijt'rupuluntu" 

m~ny<1mp<1il<(ln trwkh••nat d.l l'l bc:rkon~si pcng~,kmHm d<llam 
pt>ngurusan (lSet jal('Jll (lj ncgM<'l mnsinB·m~"ls ing. Dua orang 
plo'n<:t>r<tm(•h tehth d ijl~mput dn ri Mnlny~; i ,, ittilu Jr. Dr. Safry 
K.:lmc1l f lj. Ahmad (I'C •'Igt~rt)h, C'nwa•'S'''' Sc-•"lg.gnl\1 Fasihti Jalan, 
JKR)dan En. C hin Chll-lnv., (C.•·ou p C:rnrtal M~'lnnger, Busint•ss 
Development Division, Opu~ Gronp Brl'hJd). Cawangan 
Scn,ggard f<i&iliti Jalan turu t diwakiH olch lr. Sha.fii Y1ohamad. 
lr Ibrahim Esa, Jr. Mohd ~ ... u.~-i juf'lus dan jazJi1\a Nor Sarif. 

Objt-ktlf ut-dma sc•·ninat ini .1dc'll,\h untuk mengenalpasti 
ka1..'dtlh ydrlg digt.ulakan ,,)C'h pC'Ibag~li ncg.\ra dalam meng­
koordin~i darl mroguf'u<; a<;ClJ.ll~ln dt "klmprng ~rkong~i pt"'n­
d.lp.>t dan t~knologi di kalang,,n ,,hli Pli\RC dalam m~m­
~'flb"\lnki!nst.~·n f-'Ct'lgurus.'»l a.~! j..lk'n yang lcbih bdik ddll Wrkin.i. 



Be rita 

Lawatan teknikal ke Sydney 

S 
ntu lcH\'(ltan teknikal ke Sydney, Aystralin tC"Iah 
dindakan pdd~l 11 - 16 Febru~ui 2008. RornbOI'ISilll 
di~crt,u olch Y.Bhg. Dato' Ir. Dr. Azmi Hassnn (Pon3n rnh 
Ctnv,mgun )Hhm), Jr. Aishah O t h man (C,lwane,,n 

Kt·j~lru ter,,nn J11l,,n dan Ccolcknik), II'. Abdul Mul{di f 1\bdul 
llaml'cd (Ct~wn ngan Kcrja Pendidikan) dan lr. Mohd llililln 
I Ia run (Ct~wn"gan Scnggt~~·a Fasiliti );l ltu\). Objl!ktif l,twat:.n 
i n i, y;t ng dlblnyni olch Road EnginCl"ring Assol'iiltion 
.Yfalaysin (REAM), iala h u nt uk mcmbcri p('rld l"dclhan kcp,ldit 
ahli rombongan ke alas pclbagai j<mis tckr~ologi p.wcmcn 
jalan yang diguna pakai sccara fncluasdi N~w South \\'c~)c~. 
Au~tralia dengan tujuan menambah baik spMifil..t~si kcrjtt 
jalan JKR. Oi antar,l teknologi yang .scmpat difinjtlU ial(lh 
subgrade !l.labih~1tion, spr~1yed seal dan ~ton(' rn.l .... tiC ••'phalt. 
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